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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains infor- 
mation that can be applied in manag- 
ing farms, in selecting sites for roads, 
ponds, buildings, and other structures; 
and in judging the suitability of tracts of 
land for farming, industry, and recreation. 


Locating Soils 


All the soils of Boone County are shown 
on the detailed map at the back of this 
publication. This map consists of many 
sheets made from aerial photographs. 
Each sheet is numbered to correspond with 
a number on the Index to Map Sheets. 

On each sheet of the detailed map, soil 
areas are outlined and are identified by 
symbols. All areas marked with the same 
symbol are the same kind of soil. The soil 
symbol is inside the area if there is enough 
room; otherwise, it is outside and a pointer 
shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be 
used to find information. This guide lists 
all the soils of the county in alphabetic 
order by map symbol and gives the capa- 
bility classification and the tree and shrub 
suitability classification of each. It also 
shows the page where each soil is de- 
scribed and the page for the capability 
unit in which the soil has been placed. 

Individual colored maps showing the 
relative suitability or degree of limitation 
of soils for many specific purposes can be 
developed by using the soil map and the 


Cover: 


information in the text. Translucent ma- 
terial can be used as an overlay over the 
soil map and colored to show soils that 
have the same limitation or suitability. For 
example, soils that have a slight limitation 
for a given.use can be colored green, those 
with a moderate limitation can be colored 
yellow, and those with a severe limitation 
can be colored red. 

Farmers and those who work with farm- 
evs can learn about use and management 
of the soils from the soil descriptions and 
from the discussions of the capability units 
and the tree and shrub suitability groups. 

Game managers, sportsmen, and others 
can find general information about the 
common kinds of wildlife and their habitat 
needs in the section “Wildlife.” 


Community planners and others can 
read about soil properties that affect the 
choice of sites for recreation areas in the 
section “Recreation.” 

Engineers and builders can find, under 
“Engineering Uses of the Soils,” tables 
that contain test data, estimates of soil 
properties, and information about soil 
features that affect engineering practices. 

Scientists and others can read about 
how the soils formed and how they are 
classified in the section “Formation and 
Classification of the Soils.” 

Newcomers in Boone County may be 
especially interested in the section “Gen- 
eral Soil Map,” where broad patterns of 
soils are described. They may also be inter- 
ested in the sections “Climate” and “Addi- 
tional Facts About the County.” 


Young soybean plants on Ragsdale silty clay loam. 


Soybeans are one of the main crops grown in Boone County. 
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Bs’ COUNTY, in the central part of Indiana (fig. 
1), has an area of 273,280 acres, or 427 square 
miles, Lebanon is the county seat. 

Farming, mainly cash grain and livestock, is the main 
enterprise in the county. Corn, soybeans, and wheat are 
the main crops. Much of the county has poor natural drain- 
age and needs extensive systems of artificial drainage. 


* State Agricultural Experiment Station | 


Figure 1—Location of Boone County in Indiana. 


In the past few years, housing has been developing ex- 
tensively in the rural areas of the county, especially around 
Zionsville and Lebanon. Industry in Lebanon and Indian- 
apolis, in Marion County, provides employment for a large 
number of people who reside in Boone County. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soil are in Boone County, where they are located, and how 
they can be used. The soil scientists went into the county 
knowing they likely would find many soils they had al- 
ready seen and perhaps some they had not. They observed 
the steepness, length, and shape of slopes, the size and 
speed of streams, the kinds of native plants or crops, the 
kinds of rock, and many facts about the soils. They dug 
many holes to expose soil profiles. A profile is the sequence 
of natural layers, or horizons, in a soil; it extends from 
the surface down into the parent material that has not 
been changed much by leaching or by the action of roots. 

The soil scientists made comparisons among the profiles 
they studied, and they compared these profiles with those 
in counties nearby and in places more distant. They clas- 
sified and named the soils according to nationwide, uni- 
form procedures. The soil series and the soil phase are the 
categories of soil classification most used in a local soil 
survey. 

Soils that have profiles almost alike make up a soil ser- 
ies. Except for different texture in the surface layer, all 
the soils of one series have major horizons that are sumilar 
in thickness, arrangement, and other important charac- 
teristics. Each soil series 1s named for a town or other 
geographic feature near the place where a soil of that 
series was first observed and mapped. Fincastle and 
Fox, for example, are the names of two soil series. All 
the soils in the United States having the same series 
name are essentially alike in those characteristics that 
affect their behavior in the undisturbed landscape. 

Soils of one series can differ in texture of the surface 
layer and in slope, stoniness, or some other characteristic 
that affects man’s use of the soils. On the basis of such 
differences, a soil series is divided into phases. The name 
of a soil phase indicates a feature that affects manage- 
ment. For example, Fox silt loam, 2 to 6 percent slopes, 
eroded, is one of three phases within the Fox series. 
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After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries 
of ‘the individual soils on aerial photographs. These 
photographs show woodlands, buildings, field borders, 
trees, and other details that help in drawing boundaries 
accurately. The soil map at the back of this soil survey 
was prepared from aerial photographs. 

The areas delineated on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning the management of farms and fields, a mapping 
unit is nearly equivalent to a soil phase. It is not exactly 
equivalent, because it is not practical to show on such a 
map all the small, scattered bits of soil of some other 
kind that have been seen within an area that is dominantly 
of a recognized soil phase. 

Some mapping units are made up of soils of different 
series or of different phases within one series. Only one 
such kind of mapping unit, the soil complex; is shown on 
the soil map of Boone County. 

A soil complex consists of areas of two or more soils, 
so intermingled or so small in size that they cannot be 
shown separately on the soil map. Each area of a complex 
contains some of each of two or more dominant soils, and 
the pattern and relative proportions are about the same 
in all areas. The name of a soil complex consists of the 
names of the dominant soils, joined by a hyphen. Crosby- 
Miami silt loams, 2 to 6 percent slopes, eroded, is an 
example of a soil complex. 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds 
of soils in other places are also assembled. Data on yields 
of crops under defined practices are assembled from farm 
records and from field and plot experiments on the same 
kinds of soil. Yields under defined management are pre- 
dicted for all the soils in the county. 

Soil scientists observed how soils behave when used as 
a growing place for native and cultivated plants, and as 
material for structures, foundations for structures, or 
covering for structures. They relate this behavior to prop- 
ertics of the soils. For example, they observe that filter 
fields for onsite disposal of sewage fail on a given kind of 
soil, and they relate this to the slow permeability of the 
soil or a high water table. They see that streets, road 
pavements, and foundations for houses are cracked on a 
named kind of soil and they relate this failure to the high 
shrink-swell potential of the soil material. Thus, they use 
observation and knowledge of soil properties, together 
with available research data, to predict limitations or 
suitability of soils for present and potential uses. 

After data have been collected and tested for the key, 
or bench mark, soils in a survey area, the soil scientists 
set up trial groups of soils. They test these groups by fur- 
ther study and by consultation with farmers, agronomists, 
engineers, and others. They then adjust the groups accord- 
ing to the results of their studies and consultation. Thus, 
the groups that are finally evolved reflect up-to-date 
knowledge of the soils and their behavior under current 
methods of use and management. 


General Soil Map 


The general soil map at the back of this soil surve 
shows, in color, the soil associations in Boone County. x 
soil association is a landscape that has a distinctive pro- 
portional pattern of soils. It normally consists of one or 
more major soils and at least one minor soil, and it is 
named for the major soils. The soils in one association 
may occur in another, but in a different pattern. 

A map showing soil associations is useful to people who 
want a general idea of the soils in a county, who want to 
compare different parts of a county, or who want to know 
the location of large tracts that are suitable for a certain 
kind of land use. Such a map is a useful general guide in 
managing a watershed or a wildlife area or in planning 
engineering works, recreational facilities, and community 
developments. It is not a suitable map for planning the 
management of a farm or field, or for selecting the exact 
location of a road, building, or similar structure, because 
the soils in any one association ordinarily differ in slope, 
depth, stoniness, drainage, and other characteristics that 
affect their management. 

The texture described in the legend of each association 
is that of the surface layer of the dominant soils. Of the 
two dominant, soils in association 1, for example, one has 
a surface layer of silty clay loam (moderately fine tex- 
ture) and the other a surface layer of silt loam (medium 
texture). 

The six soil associations in Boone County are described 
on the following pages. 


1. Ragsdale-Fincastle Association 


Deep, very poorly drained and somewhat poorly drained, 
moderately fine textured and medium-textured, nearly 
level soils formed in silts and silt-covered glacial till on 
uplands 

Association 1 consists of nearly level and depressional 
soils that formed in silty material or in loess and under- 
lying glacial till (fig. 2). It makes up about 20 percent 
of the land area of Boone County. About 50 percent of 
the association consists of Ragsdale soils and about 35 
percent of Fincastle soils. The remaining 15 percent is 
minor soils. 

Ragsdale soils are nearly level or depressional and are 
very poorly drained. They have a black, moderately fine 
textured surface layer and a gray, mottled, moderately 
fine textured subsoil. Depth to the underlying silt loam | 
ranges from 30 to 52 inches. 

Fincastle soils are nearly level, at slightly higher cleva- 
tions than Ragsdale soils, and are somewhat poorly 
drained. They have a dark grayish-brown, medium- 
textured surface layer and a grayish-brown, mottled, mod- 
erately fine textured subsoil. Depth to the underlying, 
medium-textured glacial till ranges from 36 to 70 inches. 

The rest of the association is made up mainly of well- 
drained Miami soils and somewhat poorly drained Rees- 
ville soils. 

Permeability is slow in the soils of this association. The 
water table is seasonally high, and runoff is slow, very 
slow, or ponded. 
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Figure 2.—General pattern of soils, topography, and underlying material in the Ragsdale-Fincastle association. 


The soils are suited to crops and pasture. Wetness is 
the main limitation that affects the use of these soils for 
crops. If artificially drained and properly managed, they 
can be used intensively for row crops. Corn, soybeans, 
small grain, and hay are the main crops. A few small 
tracts are wooded. 

For nonfarm uses some limitations must be overcome. 
For example, the limitation for septic tank systems is 
severe. 


2. Brookston-Crosby Association 


Deep, very poorly drained and somewhat poorly drained, 
moderately fine textured and medium-teatured, nearly 
level soils formed in glacial till on uplands 


Association 2 consists of nearly level and depressional 
soils that formed in glacial till (fig 3). This association 
makes up 56 percent of the land area of Boone County 
and is the largest association in the county. About 45 
percent of the association consists of Brookston soils and 
about 40 percent of Crosby soils. The remaining 15 per- 
cent is minor soils. 

Brookston soils are nearly level or depressional and are 
very poorly drained. They have a black, moderately fine 
textured surface layer and a gray, mottled, moderately 
fine textured subsoil. Depth to the underlying, medium- 
textured glacial till ranges from 30 to 50 inches. 

Crosby soils are nearly level and are somewhat poorly 
drained. They are at slightly higher elevations than 


Brookston soils. They have a dark grayish-brown, 
medium-textured surface layer and a grayish-brown, 
mottled, moderately fine textured subsoil. Depth to the 
underlying, medium-textured glacial till ranges from 24 
to 40 inches. 

The rest of the association is made up mainly of well- 
drained Miami soils. 

Permeability is slow in the soils of this association. The 
water table is seasonally high, and runoff is slow, very 
slow, or ponded. 

The soils are suited to crops and pasture. Wetness is 
the main limitation that affects the use of these soils for 
crops. If artificially drained and properly managed, they 
can be used intensively for row crops. Corn, soybeans, 
small grain, and hay are the main crops. A few small 
tracts are wooded. 

For nonfarm uses, some limitations must be overcome. 
For example, the limitation for septic tank systems is 
severe. 


38. Miami-Crosby Association 


Deep, well-drained and somewhat poorly drained, 
medium-teatured and moderately fine textured, nearly 
level to moderately steep soils formed in glacial till on 
uplands 


Association 8 consists of nearly level to moderately 
steep soils that formed in glacial till (fig. 4). This asso- 
ciation makes up 18 percent of the land area of Boone 
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Figure 3.—General pattern of soils, topography, and underlying material in the Brookston-Crosby association. 


County. About 75 percent of the association consists of 
Miami soils and about 15 percent of Crosby soils. The 
remaining 10 percent is minor soils. 

Miami soils are nearly level to moderately steep and 
are well drained. They are on the sides of natural drain- 
ageways and are in areas adjacent to soils on bottom 
lands. They have a dark grayish-brown, medium-textured 
surface layer and a brown and dark yellowish-brown, 
moderately fine textured subsoil. Depth to the under- 
lying, medium-textured glacial till ranges from 24 to 42 
inches. 

Crosby soils are nearly level and are somewhat poorly 
drained. They are adjacent to Miami soils. They have a 
dark grayish-brown, medium-textured surface layer and 
a grayish-brown, mottled, moderately fine textured sub- 
soil. Depth to the underlying, medium-textured glacial 
till ranges from 24 to 40 inches. 

The rest of the association is made up mainly of very 
poorly drained Brookston soils and well-drained Hen- 
nepin soils. Some small areas of alluvium are also in the 
association. 

Permeability is moderate or slow in the soils of this 
association. Runoff ranges from slow to very rapid. The 
water table is seasonally high. 

The soils are suited to crops, pasture, and woodland. 
The hazard of erosion and insufficient moisture are the 
main limitations that affect the use of these soils for 
crops. Corn, soybeans, small grain, and hay are the main 
crops on the nearly level and gently sloping soils. The 
more sloping soils are suited to pasture and woodland. 


Many soils in the association are wooded, and these are 
mainly steeper soils. 

For nonfarm uses, some limitations must be overcome. 
The limitation for septic tank systems is severe on soils 
that have slopes of more than 12 percent. Soils that have 
slopes of less than 12 percent have moderate or severe 
limitations for septic tank systems. 


4. Genesee-Shoals Association 


Deep, well-drained and somewhat poorly drained, 
medium-textured, nearly level soils formed in alluvial 
deposits on bottom lands 


Association 4 consists of nearly level soils that are sub- 
ject to flooding (fig. 5). This association makes up about 
4 percent of the land area of Boone County. About 60 
percent of the association consists of Genesee soils and 
about 30 percent of Shoals soils. The remaining 10 per- 
cent is minor soils. 

Genesee soils are well drained. They are adjacent to 
streams. They have a dark-brown, medium-textured sur- 
face Jayer and a brown, medium-textured subsoil. Depth 
to the underlying medium-textured alluvial material 
ranges from 30 to 40 inches. 

Shoals soils are somewhat poorly drained. They are 
intermingled with Genesee soils, and are adjacent to 
sloping uplands and outwash plains. They have a dark 
grayish-brown, medium-textured surface Jayer and a 
grayish-brown, mottled, medium-textured subsoil. Depth 
to the underlying medium-textured alluvial material 
ranges from 30 to 40 inches. 
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Figure 4—General pattern of soils, topography, and underlying material in the Miami-Crosby association. On the adjacent bottom 
lands are soils of the Genesee-Shoals association. 


The rest of the association is made up mainly of very 
poorly drained Sloan soils. 

Permeability is moderate in the soils of this association. 
Runoff is slow. The water table is seasonally high in 
Shoal soils. 

The soils are suited to crops and pasture. Although the 
hazard of floods affects the use of these soils, limitations 
of Genesee soils are few for farm uses. Wetness is a limita- 
tion in Shoals soils, but it can be controlled by artificial 
drainage. Under proper management, the soils of this 
association can be used intensively for row crops. Corn 
and soybeans are the main crops. Native trees or pasture 
areas are on many of the dissected bottom lands adjacent 
to small, meandering streams. 

For nonfarm uses the flood hazard is a severe limitation. 


5. Ockley-Fox Association 


Deep and moderately deep over sand and gravel, well- 
drained, medium-textured, nearly level to moderately 
sloping soils formed in glacial outwash material on out- 
wash plains 


Association 5 consists of nearly level to moderately 
sloping, well-drained soils that formed in glacial out- 
wash (fig. 6). It makes up about 2 percent of the land 
area of Boone County. About 50 percent of the associa- 
tion consists of Ockley soils and about 20 percent of Fox 
soils. The remaining 30 percent is minor soils. 

Ockley soils are nearly level and gently sloping. They 
have a dark-brown, medium-textured surface layer and a 


dark-brown and reddish-brown, moderately fine textured 
subsoil. Depth to the underlying sand and gravel ranges 
from 42 to 60 inches. 

Fox soils are nearly level to moderately sloping. They 
have a dark grayish-brown, medium-textured surface 
layer and a dark-brown and dark yellowish-brown, mod- 
erately fine textured subsoil. Depth to the underlying 
sand and gravel ranges from 30 to 40 inches. 

The rest of the association is made up mainly of some- 
what poorly drained Sleeth soils and very poorly drained 
Westland soils. 

Permeability is moderate in the soils of this association. 
Runoff is medium or slow. 

The soils are suited to crops and pasture. The hazard 
of erosion and insufficient moisture are the main limita- 
tions that affect the use of these soils for crops. If prop- 
erly managed, the nearly level soils can be used inten- 
sively for row crops. Corn, soybeans, small grain, and 
hay are the main crops. Many sloping soils are wooded. 

Limitations are few for nonfarm uses. Water in shallow 
wells close to septic systems is likely to become con- 
taminated because of the underlying loose sand and 
gravel. 


6. Mahalasville-Whitaker Association 


Deep, very poorly drained and somewhat poorly drained, 
moderately fine textured and medium-teatured, nearly 
level soils formed in glacial outwash material on out- 
wash plains 
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Figure 5.—General pattern of soils, topography, and underlying material in the Genesee-Shoals association. On the adjacent uplands 
are soils of the Miami-Crosby association. 


Association 6 consists of nearly level and depressional 
soils that formed in glacial outwash (fig. 7). This asso- 
ciation makes up 5 percent of the land area of Boone 
County. About 80 percent of this association is Mahalas- 
ville soils and about 15 percent is Whitaker soils. The 
remaining 5 percent is minor soils. 

Mahalasville soils are nearly level or depressional and 
are very poorly drained. They are adjacent to drainage 
ditches. They have a black, moderately fine textured sur- 
face Jayer and a gray, mottled, moderately fine textured 
subsoil. Depth to the underlying stratified sand, silt, and 
clay ranges from 36 to 60 inches. 

Whitaker soils are nearly level and are somewhat 
poorly drained. They are intermingled with Mahalasville 
soils. They have a dark grayish-brown, medium-textured 
surface layer and a grayish-brown, mottled, moderately 
fine textured subsoil. Depth to the underlying stratified 
sand, silt, and clay ranges from 36 to 60 inches. 

The rest of this association is made up mainly of well- 
drained Ockley soils. 

Permeability is slow or moderate in the soils of this 
association. Runoff is slow, very slow, or ponded. The 
water table is seasonally high. 

The soils are suited to crops. Wetness is the main limita- 
tion that affects the use of these soils for crops. If arti- 
ficially drained and properly managed, they can be used 
intensively for row crops. Corn, soybeans, small grain, 
and hay are the main crops. 


For nonfarm uses, some limitations must be overcome. 
For example, the limitation for septic tank systems is 
severe, 


Descriptions of the Soils 


In this section the soils of Boone County are described 
in detail. The procedure is to describe first a soil series 
and then the mapping units in that soil series. To get full 
information on any one mapping unit, it is necessary to 
read both the description of that unit and the description 
of the soil series to which it belongs. 

The description of each soil series contains two deserip- 
tions of one representative soil profile: a short one that 
gives the information most readers want, and a much 
more detailed one that scientists, engineers, and others 
can use in making highly technical interpretations. If 
the profile of an individual soil differs from the repre- 
sentative profile, the differences are stated in the soil 
description, unless they are differences that are apparent 
from the soil name. Unless otherwise stated, the colors 
given in the descriptions are those of a moist soil. 

Following the name of each mapping unit is a symbol 
in parentheses. This symbol identifies the mapping unit 
on the detailed soil map. At the end of the description 
of cach mapping unit are listed the capability unit and 
the tree and shrub suitability group in which the mapping 
unit has been placed. The page where each capability 
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Figure 6.—General pattern of soils, topography, and underlying material in the Ockley-Fox association. On the adjacent bottom lands 
are soils of the Genesee-Shoals association. 


group is described can be found readily by referring to 
the “Guide to Mapping Units.” 

For more general information about the soils, the 
reader can refer to the section “General Soil Map,” in 
which the broad patterns of soils are described. The soil 
map at the back of this soil survey shows the location 
and distribution of the mapping units, and the “Guide 
to Mapping Units” gives the page on which each is de- 
scribed. The approximate acreage and proportionate 
extent of each mapping unit are shown in table 1, p. 9. 
Many terms used in describing the soil series and mapping 
units are defined in the Glossary, and some are defined 
in the section “How This Survey Was Made.” More de- 
tailed information about the terminology and methods of 
soil mapping can be obtained from the Soil Survey 
Manual (6).? 


Brookston Series 


The Brookston series consists of deep, very poorly 
drained, nearly level soils that are in depressions on up- 
lands. These soils formed in 24 to 36 inches of silty sedi- 
ment and the underlying loam glacial till. The sediment 
contained some sand and glacial pebbles. The native vege- 
tation consisted of water-tolerant hardwoods and grasses. 

In a representative profile the surface layer is about 
18 inches of black silty clay loam. The subsoil is about 
26 inches thick. The upper 8 inches is dark-gray, mottled 


‘Italic numbers in parentheses refer to Literature Cited, p. 54. 


silty clay loam; the next 7 inches is gray, mottled silty clay 
loam; and the lower 11 inches is light olive-gray, mottled 
clay loam. The substratum, at a depth of 39 inches, is 
brown, mottled, caleareous loam. 

Permeability is slow, and available water capacity is 
high. Runoff is very slow or is ponded. The water table 
is seasonally high. 

Representative profile of Brookston silty clay loam 
(in a cultivated field 100 feet south and 350 feet west of 
the northeast corner of sec. 11, T. 19 N., R. 2 E.);: 


Ap—0 to 7 inches, black (10YR 2/1) silty clay loam; mod- 
erate, medium, granular structure; friable; neutral; 
abrupt, smooth boundary. 

A1—7 to 13 inches, black (10YR 2/1) silty clay loam; strong, 
medium, angular blocky structure; firm; few small 
pebbles; neutral; clear, wavy boundary. 

B21tg—18 to 21 inches, dark-gray (10YR 4/1) silty clay loam ; 
common, fine, faint, yellowish-brown (10YR 5/4) 
mottles; moderate, fine, subangular blocky structure ; 
firm; thin, spotty, dark-gray (1O¥R 4/1) clay films 
on faces of peds; many small pebbles; neutral; grad- 
ual, wavy boundary. 

B22tg—21 to 28 inches, gray (10YR 5/1) silty clay loam; 
many, medium, faint, yellowish-brown (10YR 5/4) 
mottles; moderate, medium, subangular blocky struc- 
ture; firm; thick dark-gray (10YR 4/1) clay films 
on faces of peds; many small pebbles; neutral; clear, 
wavy boundary. 

TIB23tg—28 to 39 inches, light olive-gray (5Y 6/2) clay loam ; 
common, medium, distinct, brown (7.5YR 5/4) mot- 
tles; weak, course, subangular blocky structure; firm ; 
thick gray (10YR 5/1) clay films on faces of peds; 
many small pebbles; neutral; clear, wavy boundary. 
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Figure 7—General pattern of soils, topography, and underlying material in the Mahalasville-Whitaker association. 


IIC—89 to 60 inches, brown (10YR 5/3) loam; many, coarse, 
faint, gray (10YR 6/1) and yellowish-brown (10YR 
5/6) mottles; massive; friable; many small pebbles ; 
moderately alkaline; calcareous. 


The A horizon ranges from 11 to 18 inches in thickness, It 
is black (10YR 2/1) to very dark grayish brown (10¥YR 3/2). 
In the B horizon, the color ranges from 10YR through 5Y to 
N (neutral) in hue and from 4 through 6 in value; the 
chroma is 1 or 2. The color of mottles in the B horizon is 
10YR or 7.5YR in hue and ranges from 4 through 6 in value 
and from 1 through 8 in chroma. The C horizon is loam or 
silt loam. The solum is 80 to 50 inches thick. 

Brookston soils are similar to Mahalasville, Ragsdale, and 
Westland soils. They have more sand in the subsoil than 
Mahalasville and Ragsdale soils, and they have less sand and 
gravel in the lower part of the subsoil and in the substratum 
than Westland soils. 


Brookston silt loam, overwash (0 to 2 percent slopes) 
(Br)—Some areas of this soil are in depressions at the base 
of gentle to steep slopes, and some are in drainageways. 
This soil is adjacent to gently sloping to steep soils that 
are eroded or severely eroded. The profile of this soil is 
similar to the one described as representative of the 
series, except that the original surface layer has been 
covered with 10 to 20 inches of loamy material washed 
down from the adjacent slopes. In cultivated areas the 
surface layer is grayish brown. 

The content of organic matter is low im this soil. Wet- 
ness is the main limitation that affects use and manage- 
ment. 

If this Brookston soil is artificially drained, it is suited 
to all crops commonly grown in the county. Under proper 
management it can be used intensively for row crops. Its 
limitations for uses associated with residential develop- 


ment are severe. Capability unit [Iw-1; tree and shrub 
suitability group 1. 

Brookston silty clay loam (0 to 2 percent slopes) (Bs}.— 
Some of this soil occupies large areas within which are 
irregularly shaped islands of lighter colored soils, and 
some of it is in drainageways and small depressions sur- 
rounded by lighter colored soils. This soil has the profile 
described as representative of the series. 

Included with this soil in mapping were some areas in 
which the subsoil contains less sand than that in the 
representative profile and some in which the subsoil con- 
tains more clay. Also included were small areas of Crosby, 
Fincastle, and Ragsdale soils. Wet depressions less than 
2 acres in size are shown on the soil map by a wet, spot 
symbol, and areas of muck less than 2 acres in size are 
shown by a muck symbol. 

The content of organic matter is high in this soil. 
Wetness is the main limitation that affects use and man- 
agement, 

If this Brookston soil is artificially drained, it is suited 
to all crops commonly grown in the county. Under proper 
management it can be used intensively for row crops. Its 
limitations for uses associated with residential develop- 
ment are severe. Capability unit [Iw-1; tree and shrub 
suitability group 1. 


Crosby Series 


The Crosby series consists of deep, somewhat poorly 
drained, nearly level and gently sloping soils on uplands. 
These soils formed in loamy glacial till covered in places 
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Taste 1.—Approwimate acreage and proportionate extent of the soils 


Soil Acres | Percent 
Brookston silt loam, overwash__..---.------- 190 0.1 
Brookston silty clay loam______..._--------- 74, 000 27.1 
Crosby silt luam, 0 to 3 percent slopes_____._. 74, 000 27.1 
Crosby-Miami silt loams, 2 to 6 percent slopes, 

CLOMEO scien a ee ee oA eee ces 3, 250 1.2 
Fincastle silt loam, 0 to 3 percent slopes______- 22, 250 8.1 
Fox silt loam, 0 to 2 percent slopes. _______--- 490 .2 
Fox silt loam, 2 to 6 percent slopes, eroded ____ 520 .2 
Fox silt loam, 6 to 12 percent slopes, eroded___ 540 2 
Genesee silt loam___._.....----.--_.--_-_-_- 6, 900 2.5 
Hennepin loam, 25 to 50 percent slopes___.__. 720 .3 
Mahalasville silty clay loam____.....____._-- 12, 900 4.7 
Miami silt loam, 0 to 2 percent slopes___...___ 1, 450 “5 
Miami silt loam, 2 to 6 percent slopes, eroded_.| 23, 250 8. § 
Miami silt loam, 6 to 12 percent slopes, eroded_| 3, 400 1.2 
Miami silt loam, 12 to 18 percent slopes, eroded_| 1, 350 £5 
Miami silt loam, 18 to 25 percent slopes, eroded _ 320 1 


by a layer of loess as much as 20 inches thick. The native 
vegetation consisted of hardwoods. 

In a representative profile the surface layer is about 
7 inches of dark grayish-brown silt loam. The subsoil is 
about 22 inches thick. It is grayish-brown and brown, 
mottled clay loam. The substratum, at a depth of 29 
inches, is yellowish-brown, mottled, calcareous loam. 

Available water capacity is high, and permeability is 
slow. The content of organic matter is moderate. The 
water table is seasonally high. 

Representative profile of Crosby silt; loam, 0 to 3 per- 
cent slopes (in a cultivated field 75 feet cast and 85 feet 
north of the southwest corner of the SEI,SW1, sec. 9, 
T.18N.,R.2E.): 


Ap—0 to 7 inches, dark grayish-brown (10¥R 4/2) silt loam; 
moderate, fine, granular structure; friable; neutral; 
abrupt, smooth boundary. 

B21tg—7 to 12 inches, grayish-brown (10YR 5/2) clay loam; 
many, medium, distinet, brown (1OYR 5/8) mottles; 
moderate, fine, angular blocky structure; firm; thick 
light brownish-gray (1OYR 6/2) silt and clay films 
on faces of peds; medium acid; gradual, wavy 
boundary. 

B22tg—12 to 19 inches, grayish-brown (10YR 5/2) clay loam; 
many, medium, distinct, brown (10YR 5/3) mottles; 
weak, coarse, prismatic structure that parts into mod- 
erate, medium, suhangular blocky; firm; thick light 
brownish-gray (10YR 6/2) silt coatings and dark 
grayish-brown (10¥YR 4/2) clay films on faces of peds ; 
many very dark brown (10YR 2/2) concretions of 
manganese and iron oxide; medium acid; clear, wavy 
boundary. 

B238t—19 to 25 inches. brown (10YR 5/3) clay loam; com- 
mon, fine, faint, grayish-brown (10YR 5/2) mottles; 
weak, coarse, snbangular blocky structure ; firm ; thick 
dark grayish-brown (10YR 4/2) clay films on faces of 
peds and as linings in voids; few black (10YR 2/1) 
eoncretions of inanganese and iron oxide; few small 
pebbles; slightly acid; clear, wavy boundary. 

B38tg—25 to 29 inches, grayish-brown (10YR 5/2) clay loam; 
many, medium, distinet, brown (JOYR 5/3) and yel- 
lowish-brown (1OYR 5/4) mottles; weak, medium, 
subangular blocky structure; firm; thick dark gray- 
ish-brown (1OYR 4/2) elay films on faces of peds 
and as linings in some voids; many small pebbles; 
neutral; gradual, wavy boundary. 

C—29 to 60 inches, yellowish-brown (10YR 5/4) loam; many, 
coarse, distinct, light-gray (10YR 6/1) and yellowish- 
brown (1JOYR 5/8) mottles; massive; firm; mod- 
erately alkaline; calcareous, 


Soil Acres | Percent 

Miami clay loam, 2 to 6 percent slopes, severely 
CrOded sin de ooh we ootes Ble aot Goce ee, 410 0.1 

Miami clay loam, 6 to 12 percent slopes, se- 
verely eroded_.-__.---------------------- 1, 100 4 

Miami clay loam, 12 to 18 percent slopes, 
severely eroded___._..--.---.....--------- 200 vl 
Ockley silt loam, 0 to 2 percent slopes_____-_-- 3, 150 1.2 
Ockley silt loam, 2 to 6 percent slopes, eroded__| 1, 200 4 
Ragsdale silty clay loam__.__-_._----------- 30, 750 11.3 
Reesville silt loam_____._-_._-_....-------_- 580 .2 
Shoals silt loam_.__.....---...------------- 4, 100 1.5 
Sleeth silt loam____..--.-----.-.------------ 860 3 
Sloan silt loam.........--.-.---.--------.-- 750 .3 
Westland silty clay loam__.__...------------ 1, 350 5 
Whitaker silt loam__....-....-.------------- 38, 300 1.2 
Total: 2 .2oceueeswetew bse gen Sede ees 273, 280 100. 0 


The Ap horizon ranges from 7 to 11 inches in thickness 
and is dark grayish brown (10YR 4/2) or grayish brown 
(10YR 5/2). An A horizon of silt loam that is less than 9 
inches thick occurs in some areas. It is commonly grayish 
brown (10¥R 5/2) or light brownish gray (10YR 6/2). In 
the B horizon the color is 10YR in hue and ranges from 4 
through 6 in value and from 2 through 6 in chroma. The color 
of the mottles in the B horizon is 10YR or 2.5¥ in hue and 
ranges from 4 through 6 in value and from 1 through 6 in 
chroma. The upper part of the B horizon is generally clay 
loam but in some areas it is silty clay loam. The C horizon 
ranges from silt loam to sandy loam and is firm or friable. 
The solum is 24 to 40 inches thick, and the loess deposit ranges 
from 0 to 20 inches in thickness. 

Crosby soils are similar to Fincastle, Reesville, Sleeth, and 
Whitaker soils. Crosby soils have more sand in the upper part 
of the subsoil and have a thinner subsoil than Fincastle soils. 
They have more sand in the subsoil than Reesville soils. 
They are not stratified in the substratum as are Whitaker 
soils, and they have less sand and gravel in the subsoil and 
in the substratum than Sleeth soils. 

Crosby silt loam, 0 to 3 percent slopes (CrA).—Some of 
this soil occupies large continuous areas within which 
are areas of very poorly drained soils (fig. 8), and some 
occupies small to large areas surrounded by very poorly 
drained soils. This soil has the profile described as repre- 
sentative of the series. All areas of this soil are irregular 
in shape, and most are between 10 and 80 acres in size. 

Included with this soil in mapping were areas of a 
soil similar to Fincastle soils except that the depth to 
calcareous till is less than 86 inches. Also included, mainly 
in the western and southeastern parts of tlie county where 
this Crosby soil is associated with Miami soils, were a 
few small areas of eroded soils that have a grayish- 
brown cultivated surface layer, a few small areas of well- 
drained Miami sotls, and a few areas in which the subsoil 
is less clayey than that in the representative profile. 
Where the topography is mostly nearly level, there are 
small included areas in which thin layers of stratified 
sand and silt lie above the calcareous till. Small narrow 
areas of steeper Miami and Hennepin soils that break 
abruptly to lower elevations are shown on the soil map 
by the symbol for escarpments. : 

Runoff is slow in this soil, and wetness is the main 
limitation that affects use and management. ‘ 

If this Crosby soil is artificially drained, it is suited 
to all crops commonly grown in the county and is also 
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Figure 8.—Crosby soils (lighter colored areas) intermingled with very poorly drained Brookston soils (darker colored areas). 


suited to tomatoes. Under proper management this soil 
can be used intensively for row crops. Capability unit 
IIw-2; tree and shrub suitability group 2. 
Crosby-Miami silt loams, 2 to 6 percent slopes, eroded 
(CsB2).—This complex is on knolls. The areas are irregular 
in shape, and most are between 10 and 30 acres in size. 
About 65 percent of the acreage is Crosby silt loam, and 
about 85 percent is Miami silt loam. Miami silt loam is 
gently sloping and occurs on slight knolls surrounded by 
Crosby soils. Crosby silt loam occupies more level areas 
between slopes and the lower part of some slopes where 
water has seeped from the higher part. The Crosby and 
Miami soils in this complex have profiles similar to 
those described as representative of the respective series. 
Moderate amounts of brownish subsoil have been mixed 
with the original surface layer in most cultivated areas. 
Included in mapping were areas of slightly eroded 
soils, a few small areas of Brookston soils, and a few areas 
of Crosby silt loam in which the subsoil is less clayey 
than that in the representative profile. Also included 
were small narrow areas of steeper Miami and Hennepin 
soils that abruptly break to lower elevations. These soils 
are shown on the soil map by the symbol for escarpments. 
Permeability is slow in Crosby silt loam and moderate 
in Miami silt loam. Runoff is medium. The hazard of 
erosion affects use and management of both soils in this 


poly Use of the Crosby soil is affected by wetness 
also. 

The soils in this complex are suited to all crops com- 
monly grown in the county. Careful management for 
control of erosion is needed if the soils are row cropped 
intensively. Capability unit [Ie-12; tree and shrub suit- 
ability group 2. 


Fincastle Series 


The Fincastle series consists of deep, somewhat poorly 
drained, nearly level soils on uplands. These soils formed 
in 20 to 40 inches of loess and underlying material 
weathered from loamy glacial till. The native vegetation 
consisted of hardwoods. 

In a representative profile the surface layer is about 6 
inches of dark grayish-brown silt loam. The subsurface 
layer, about 7 inches thick, consists of light brownish- 
gray, mottled silt loam. The subsoil is about 30 inches 
thick. The uppermost 11 inches is brown, mottled silty 
clay loam; the next 7 inches is grayish-brown, mottled 
silty clay loam; and the lowermost 12 inches is grayish- 
brown, mottled clay loam. The substratum, at a depth of 
48 inches, is yellowish-brown, mottled, calcareous loam. 

Available water capacity is high, permeability is slow, 
and content of organic matter is moderate. The water 
table is seasonally high. 
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Representative profile of Fincastle silt loam, 0 to 8 
percent slopes (in a cultivated field 210 feet cast and 700 
feet south of the northwest corner of the NEY, see. 1, 
T. 18 N., R. 2 W.): 


Ap—0 to 6 inches, dark grayish-brown (10YR 4/2) silt loam; 
moderate, medium, granular structure; friable; 
slightly acid; abrupt, smooth boundary. 

A2—6 to 13 inches, light brownish-gray (10YR 6/2) silt loam; 
few, fine, faint, yellowish-brown (10YR 5/4) mottles; 
weak, coarse, platy structure that parts into weak, 
medium, granular; friable; few very dark grayish- 
brown (10YR 3/2) concretions of iron and manga- 
nese oxide; medium acid; clear, wavy boundary. 

B21t—13 to 24 inches, brown (10YR 5/3) silty clay loam; 
common, medium, distinet, grayish-brown (10YR 5/2) 
mottles; moderate, medium and fine, angular blocky 
structure; firm; thick light brownish-gray (10YR 
6/2) silt and clay films on faces of peds; medium 
acid; gradual, wavy boundary. 

B22tg—24 to 31 inches, grayish-brown (10YR 5/2) silty clay 
loam; many, medium, distinct, yellowish-brown (10YR 
5/4 and 5/6) mottles; weak, coarse, prismatic struc- 
ture that parts into moderate, medium and coarse, 
subangular blocky; firm; thick light brownish-gray 
(10YR 6/2) silt and clay films on faces of peds; few 
black (10YR 2/1) coneretions of manganese and iron 
oxide; slightly acid; clear, wavy boundary. 

IIB23tg—31 to 438 inches, grayish-brown (1OYR 5/2) clay 
loam; many, common, distinct, yellowish-brown (10YR 
5/4 and 5/6) mottles; weak, coarse, subangular blocky 
structure; firm; thin dark-gray (10OYR 4/1) clay 
films on faces of peds and as linings in voids; neutral; 
gradual, wavy boundary. 

IIC—48 to 60 inches, yellowish-brown (10YR 5/4) loam; 
common, coarse, distinet, light-gray (10YR 7/1) mot- 
tles; massive; firm; moderately alkaline; calcareous. 


The A horizon ranges from 8 to 15 inehes in thickness. In 
the B horizon the color is 10YR in hue and ranges from 
4 through 6 in value and from 1 through 4 in chroma. The 
eolor of the motties is LOYR in hue and ranges from 4 through 
6 in value and from 1 through 8 in chroma. The IIC horizon 
is either firm or friable. The solum ranges from 36 to 70 
inches in thickness and the loess deposit ranges from 20 to 40 
inches. 


Fincastle soils are similar to Crosby, Reesville, Sleeth, and 
Whitaker soils. Fincastle soils have less sand in the upper 
part of the subsoil and are deeper than Crosby soils. They 
have more sand in the subsoil than Reesville soils. They are 
not stratified in the substratum as are Whitaker soils, and 
they have less sand and gravel in the subsoil and in the sub- 
stratum than Sleeth soils. 

Fincastle silt loam, 0 to 3 percent slopes (FcA)—_Some 
of this soil is in large continuous areas within which are 
areas of very poorly drained soils, and some occupies 
smal] to large areas surrounded by very poorly drained 
soils. These areas are commonly 10 to 30 acres in size and 
are irtegular in shape. 

Included with this soil in mapping were areas of soils 
where the depth to calcareous loam is less than 36 inches 
and areas of soils where the loess deposit is less than 20 
inches thick. Also included were small areas of soils that 
are eroded and a few small areas of eroded soils that 
havea grayish-brown cultivated surface layer. Also in- 
cluded were a few areas of soils near Sugar Creck in the 
northwestern part of the county that are similar to Fin- 
castle soils but are more poorly drained and have a sur- 
face layer and subsoil that are grayer. Areas of Reesville 
soils and a few small areas of well-drained Miami soils 
were also included. Small narrow areas of steeper Miami 
or Hennepin soils that abruptly break to a lower elevation 


were also included. These soils are shown on the soil map 
by an escarpment symbol. 

Runoff is slow on this soil. Wetness is the main limita- 
tion that affects use and management. 

If this Fincastle soil is artificially drained, it is suited 
to all crops commonly grown in the county and is also 
suited to tomatoes. Under proper management. this soil 
can be used intensively for row crops. Capability unit 
IIw-2; tree and shrub suitability group 2. 


Fox Series 


The Fox series consists of well-drained, nearly level to 
moderately sloping soils on outwash plains. These soils 
formed in glacial outwash material and are moderately 
deep over sand and gravel. The native vegetation con- 
sisted of hardwoods. 

In a representative profile the surface layer is about 8 
inches of dark grayish-brown silt loam. The subsoil is 
about 30 inéhes thick. The upper 10 inches is brown 
silty clay loam, the next 13 inches is dark-brown clay 
loam, and the lower 7 inches is dark yellowish-brown 
gravelly clay loam. The substratum, at a depth of 38 
inches, is yellowish-brown, calcareous sand and gravel. 

Available water capacity, permeability, and content of 
organic matter are moderate. The effective rooting depth 
is about 8 feet. 

Representative profile of Fox silt: loam, 2 to 6 percent 
slopes, eroded (in a cultivated field 1,825 feet south and 
1,225 feet west of the northeast corner of sec. 34, T. 20 
N., R. 2 W.): 


Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam ; 
weak, fine, granular structure; friable; neutral; 
abrupt, smooth boundary. _ 

B21t—8 to 18 inches, brown, (10YR 4/3) silty clay loam; 
moderate, medium;~ subangular blocky structure; 
firm; few small pebbles; thin dark-brown (10YR 
4/3) clay films on faces of peds; neutral; clear, wavy 
boundary. : : 

B22t—18 to 31 inches, dark-brown (7.5YR 4/4) clay loam; 
weak, medium, subangular blocky structure; firm; 
thick dark-brown (10YR 4/3) clay films on faces of 
peds; many small pebbles; medium acid; clear, wavy 
boundary. | 

B3t—-31 to 38 inches, dark yellowish-brown (10YR 3/4) grav- 
elly clay loam; weak, medium, subangular blocky 
structure; friable; medium acid; irregular, wavy 
boundary. 

IIC—88 to 60 inches, yellowish-brown (10YR 5/4) sand and 
gravel; single grained; loose; moderately alkaline; 
calcareous. 

The A horizon ranges from 5 to 15 inches in thickness. It is 
dark grayish brown (10YR 4/2), grayish brown (10YR 5/2), 
or brown (10YR 4/3), In the B horizon, the color ranges from 
1OYR through 5YR in hue, from 2 through 5 in chroma, and 
is 3 or 4 in value. The B21t horizon is generally silty clay 
loam, but in some areas it is clay loam. In some places a 
gravelly clay loam subhorizon is between the B horizon and 
the C horizon. In most areas, tongues of the B horizon extend 
into the C horizon. The solum is 30 to 40 inches thick. 

Fox soils are similar to Miami and Ockley soils. Fox soils 
are shallower to sand and gravel than Ockley soils. They have 
more sand and gravel in the subsoil and in the substratum 
than Miami soils. 


Fox silt loam, 0 to 2 percent slopes (FsA).—Some areas 
of this soil are adjacent to and slightly higher than bot- 
tom land soils. Other areas are on the crowns of small 
hills or knolls. The profile is similar to the one described 
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as representative of the Fox series, except that the surface 
layer is slightly thicker. 

Included with this soil in mapping were small areas of 
Ockley soils and a few small! areas of soils that have a 
surface layer of loam or fine sandy loam. Small narrow 
areas of steeper soils that abruptly break to a lower eleva- 
tion were also included. These soils are generally shal- 
lower to sand and gravel than this soil and are shown 
on the soil map by the symbol for escarpments. 

Runoff is slow on this soil. The moderate depth to sand 
and gravel and insufficient moisture cause this soil to be 
droughty, a limitation that affects its use and manage- 
ment. This soil is favorable to root growth to a depth of 
about 3 feet. 

This Fox soil is suited to all crops commonly grown in 
the county, but it is well suited to small grains and to al- 
falfa-grass hay. Capability unit TIs-1; tree and shrub 
suitability group 3. 

Fox silt loam, 2 to 6 percent slopes, eroded (FsB2).— 
This soil occupies areas between bottom lands and higher 
elevated, nearly level Fox, Ockley, or Sleeth soils. It also 
occupies small knolls or kames that are surrounded by 
upland soils. This soil has the profile described as repre- 
sentative of the series. In most cultivated areas, moderate 
amounts of brownish subsoil are mixed with the material 
originally in the surface layer. 

Tneluded with this soil in mapping were small areas 
that are severely eroded, a few small areas that have a 
surface layer of fine sandy loam or gravelly loam, and 
small areas of Ockley soils. Small narrow areas of steeper 
soils that abruptly break to a lower elevation were also 
included. These soils are generally shallower to sand 
and gravel than this soil, and they are shown on the 
soil map by an escarpment symbol. 

Runoff 1s medium on this soil. The hazard of erosion 
affects use and management. The moderate depth to sand 
and gravel and insufficient moisture cause this soil to be 
droughty and limit its use. This soil is favorable to root 
growth to a depth of about 3 feet. 

This Fox soil is suited to crops commonly grown in the 
county but is well suited to small grains and alfalfa- 
grass hay. Capability unit IIe-9; tree and shrub suita- 
bility group 3. 

Fox silt loam, 6 to 12 percent slopes, eroded (FsC2).— 
This soil occupies narrow bands between bottom land and 
higher elevated outwash soils. It also is on the sides of 
natural drainageways. This soil has a profile similar to 
that described as representative of the series, but the sur- 
face layer and subsoil are thinner. In most cultivated 
areas, moderate amounts of brownish subsoil are mixed 
with the material originally in the surface layer. 

Included with this soil in mapping were small areas 
that are severely eroded, small areas of Ockley soils, areas 
where the slope is more than 12 percent, and a few small 
areas that have a fine sandy loam or gravelly loam sur- 
face layer. Small narrow areas of steeper soils that 
abruptly break to a lower elevation were also included. 
These soils are generally shallower to sand and gravel 
than this soil. They are shown on the soil map by an 
escarpment symbol. 

Runoff is medium on this soil. The hazard of erosion 
affects use and management. Moderate depth to sand and 
gravel and insufficient moisture cause this soil to be 


droughty and limit its use. Root growth is favorable to a 
depth of about 3 feet. 

This Fox soil is better suited to alfalfa-grass hay and 
small grains than to row crops. Capability unit [1Te-9; 
tree and shrub suitability group 3. 


Genesee Series 


The Genesee series consists of deep, well-drained, 
nearly level soils on bottom lands. These soils formed in 
loamy sediment deposited by floods. The native vegeta- 
tion consisted of hardwoods. 

In a representative profile the surface layer is about 
9 inches of dark-brown silt loam. The subsoil is about 26 
inches thick and is brown silt loam in the upper 16 inches 
and brown Joam in the lower 10 inches. The substratum, 
at a depth of 85 inches, is dark yellowish-brown, cal- 
careous stratified loam and sandy loam. 

Available water capacity is high, and permeability is 
moderate. Content of organic matter is moderate, and run- 
off is slow. 

Representative profile of Genesee silt loam (in a cul- 
tivated field 200 feet west and 400 feet south of the north- 
east corner of the NW1I4SE1, sec. 25, T. 20 N., R. 2 W.): 


Ap—0 to 9 inches, dark-brown (10YR 3/8) silt loam; weak, 
medium, granular structure; friable; neutral; abrupt, 
smooth boundary. 

B2—9 to 25 inches, brown (10YR 4/3) silt loam; weak, fine 
to medium, subangular blocky structure; friable; 
neutral; clear, smooth boundary. 

B38—25 to 35 inches, brown (10YR 4/3) loam; weak, medium 
to coarse, subangular blocky structure; friable ; mod- 
erately alkaline; caleareous; gradual, wavy bound- 
ary. 

C—85 to 60 inches, dark yellowish-brown (10YR 3/4) strati- 
fied loam and sandy loam; massive; friable; mod- 
erately alkaline; calcareous. 

The A horizon ranges from 7 to 10 inches in thickness and 
from dark grayish brown (10YR 4/2) to brown (10YR 5/3) 
or dark brown (10YR 3,3) in color. In the B horizon, the color 
is 10YR in hue, 4 or 5 in value, and 3 or 4 in chroma, The 
B horizon is silt loam or loam in the upper part and ranges 
from silt loam to sandy loam in the lower part, Free car- 
bonates are in the B horizon at a depth of 24 to 40 inches. 
The C horizon ranges from silt loam to loamy sand and com- 
monly becomes coarser as depth increases. The solum ranges 
from 80 to 40 inches in thickness. 

Genesee soils are similar to somewhat poorly drained Shoals 
soils and to very poorly drained Sloan soils. Genesee soils 
have a lighter colored surface layer than Sloan soils. They 
have a browner subsoil and are not mottled as are Shoals 
and Sloan soils. 


Genesee silt loam (0 to 2 percent slopes) (Gn).—This 
soil is in large areas on bottom lands. Most of these areas 
are 2 or 8 times longer than they are wide and are dis- 
sected by streams. 

Included with this soil in mapping were small areas 
of soils that have a surface Jayer of loam or sandy loam; 
these soils are mainly on the large bottom lands. Also in- 
cluded were areas of soils that have a very dark grayish- 
brown surface layer, areas of soils that have a surface 
layer that is calcareous, and some small areas of soils in 
which the subsoil contains more sand than that in the 
representative profile. Some areas of soils in which the 
surface layer contains more sand than in the representa- 
tive profile are included; these areas are less than 2 acres 
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in size and are indicated on the soil map by the nec 
for sand spots. Also included are a few areas of soils 
where sand and gravel are at a depth of more than 35 
inches. 

The hazard of flooding affects use and management, 
and crops are damaged at times by spring floods. 

This Genesee soil is suited to most crops commonly 
grown in the county. Under proper management it can be 
used intensively for row crops. It is also suited to per- 
manent pasture, woodland, and wildlife habitat. Walnut 
and tulip-poplar trees are well suited to this soil. Limita- 
tions of this soil for uses commonly associated with resi- 
dential development are severe. Capability unit I-2; tree 
and shrub suitability group 3. 


Hennepin Series 


The Hennepin series consists of deep, well-drained, 
steep and very steep soils on uplands. These soils formed 
in loamy glacial till. The native vegetation consisted of 
hardwoods. 

In a representative profile the surface layer is about 4 
inches of very dark grayish-brown loam. The subsoil is 
about 10 inches thick and is brown loam. The substratum, 
at, a depth of 14 inches, is brown, calcareous loam. 

Available water capacity is high, and runoff is very 
rapid. Permeability and content “of organic matter are 
moderate. 

Representative profile of Hennepin loam, 25 to 50 per- 
cent slopes (in a wooded area 400 feet east and 225 feet 
north of the center of the NW1, sec. 22, T. 18 N., R. 9 E.): 

Al—O to 4 inches, very dark grayish-brown (10YR 3/2) loam; 
moderate, fine, granular structure; friable; neutral; 
clear, wavy boundary. 

B—4 to 14 inches, brown (10YR 4/3) loam; weak, fine, sub- 
angular blocky structure; friable; few, thin, very 
dark grayish-brown (10¥R 3/2) organic coatings on 
faces of peds; mildly alkaline; clear, wavy bound- 
ary. 

C—14 to 60 inches, brown (10YR 5/3) loam; massive; friable; 
many pebbles; moderately alkaline; calcareous. 

The A horizon is very dark grayish brown (10YR 3/2) or 
dark grayish brown (10X¥R 4/2). It is commonly loam, but 
some areas are silt loam. In the B horizon, color is 10YR in 
hue, ranges from 4 through 6 in value, and is 3 or 4 in chroma. 
The C horizon ranges from silt loam to sandy loam. The solum 
is 12 to 20 inches thick. 

Hennepin soils are similar to Miami soils. Hennepin soils 
have less clay in the subsoil and have a thinner subsoil 
than Miami soils. 

Hennepin loam, 25 to 50 percent slopes (HeF)—Some 
areas of this soil are on long, narrow, steep breaks be- 
tween bottom lands and uplands; and some are on sides 
of drainageways. 

Included with this soil in mapping were areas of soils 
that have a-surface layer of silt loam and areas of soils 
that have a surface layer that is as much as 6 inches 
thick. Also included were small areas of Miami soils and 
areas of soils that are eroded. 

The hazard of erosion affects use and management. 

This Hennepin soil is mostly wooded and is suited to 
this use. Its limitations for uses associated with resi- 
dential development are severe. Capability unit VIIe-2; 
tree and shrub suitability group 4. 


Mahalasville Series 


The Mahalasville series consists of deep, very poorly 
drained, nearly level soils in depressions on outwash 
plains and’in glacial sluiceways. These soils formed in 
silty outwash materials. Thin layers of stratified silt, 
sand, and clay occur at a depth of about 3 feet. The native 
vegetation consisted of water-tolerant hardwoods and 
grasses. 

In a representative profile the surface layer is about 
13 inches of black silty clay loam. The subsoil, about 28 
inches thick, is gray and mottled. The upper 21 inches 
is silty clay loam and the lower 7 inches is loam. The 
substratum, at a depth of 41 inches, is gray, mottled, 
stratified, calcareous loam, silty clay loam, and loamy 
sand. 

Available water capacity is high, and permeability is 
slow. Runoff is very slow on nearly level areas, and water 
is ponded in depressions. The content of organic matter 
is high, and the water table is seasonally high. 

Representative profile of Mahalasville silty clay loam 
(in a cultivated field 195 feet north and 450 feet west of 
the southeast corner of the SW,SE1, sec. 31, T. 20 N., 
R. 2 W.): 


Ap—0 to 8 inches, black (10YR 2/1) silty clay loam; moder- 
ate, medium, granular structure; friable; slightly 
acid; abrupt, smooth boundary. 

Al—8 to 13 inches, black (10YR 2/1) silty clay loam; few, 
fine, faint, yellowish-brown (10Y¥YR 5/4) mottles; 
moderate, fine, subangular blocky structure; firm; 
neutral; gradual, wavy boundary. 

B21tg—138 to 20 inches, gray (10YR 5/1) silty clay loam; 
common, fine, faint, yellowish-brown (10YR 5/6) 
mottles; moderate, fine and medium, angular blocky 
structure; firm; thin dark-gray (10YR 4/1) clay 
films on faces of peds; neutral; clear, wavy boundary. 

B22tg—20 to 34 inches, gray (5Y 6/1) silty clay loam; many, 
medium, distinct, yellowish-brown (10YR 5/8) mot- 
tles; moderate, medium, subangular blocky structure ; 
firm; thin dark-gray (10OYR 4/1) clay films on faces 
of peds; dark-gray (10YR 4/1) silty clay loam ma- 
terial in old crayfish channels; neutral; clear, wavy 
boundary. 

TTBS ray (5Y 5/1) loam; many, coarse, 
distinct, yellowish-brown (10YR 5/8) mottles; me- 
dium, subangular blocky structure; friable; mildly 
alkaline; gradual, wavy boundary. 

I1ICg—41 to 60 inches, gray (10YR 5/1) stratified loam, silty 
clay loam, and loamy sand; many, coarse, distinct, 
yellowish-brown (10YR 5/8) and light-gray (5Y 6/1) 
mottles; massive; friable; moderately alkaline; cal- 
careous. : 


The A horizon ranges from 10 to 18 inches in thickness. It 
ranges from black (10YR 2/1) to very dark grayish brown 
(1OYR 3/2). In the B horizon color is 10¥R, 2.5Y, or 5¥ in 
hue, ranges from 4 through 6 in value and is 1 or 2 in chroma. 
Color of the mottles is 10YR, 7.5YR, or 2.5Y in hue and 
ranges from 4 through 6 in value and from 1 through 8 in 
chroma. The IIIB8g horizon is loam, silty clay loam, clay 
loam, or silt loam containing more than 15 percent sand that 
is coarser than very fine sand. The C horizon is stratified, 
ranges from silt to sand, and has thin layers of clay loam or 
silty clay loam. Reaction in the C horizon is commonly mod- 
erately alkaline, but in some areas the upper part is neutral. 
The solum ranges from 36 to 60 inches in thickness. 

Mahalasville soils are similar to Brookston, Ragsdale, and 
Westland soils. Mahalasville soils have less sand in the sub- 
soil than Brookston and Westland soils. They are stratified 
in the lower part of the subsoil and in the substratum, but 
Ragsdale soils formed in uniform silt. 
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Mahalasville silty clay loam (0 to 2 percent slopes) 
{Ma)}.—Some large areas of this soil are on old lake beds, 
and some areas are adjacent to drainage ditches in natu- 
ral sluiceways. 

Included with this soil in mapping were areas of 
Ragsdale soils, areas of soils in which the subsoil contains 
more sand than that in the representative profile, and 
small areas of soils that are underlain by pockets of sand 
and gravel. Wet depressions less than two acres in size 
were also included and are noted on the soil map by a 
wet spot symbol. 

Wetness is the main limitation that affects use and 
management. 

If this Mahalasville soil is artificially drained, it is 
suited to all crops commonly grown in the county. Under 
proper management it can be used intensively for row 
crops. Its limitations for uses commonly associated with 
residential development -are severe. Capability unit 
IIw-1; tree and shrub suitability group 1. 


Miami Series 


The Miami series consists of deep, well-drained, nearly 
level to moderately steep soils on uplands. These soils 
formed in loamy glacial till covered in places with a 
layer of loess as much as 18 inches thick. Large areas of 
Miami soils are close to natural streams. The native vege- 
tation consisted of hardwoods. 

In a representative profile the surface layer is about 
8 inches of dark grayish-brown silt loam. The subsoil is 
about 25 inches thick. The upper 6 inches is brown to 
dark-brown light clay loam, the next 12 inches is dark 
yellowish-brown clay loam, and the lower 7 inches is 
dark grayish-brown and brown loam. The substratum, at 
a depth of 83 inches, is brown, calcareous loam. 

Available water capacity is high, and permeability 
is moderate. 

Representative profile of Miami silt loam, 6 to 12 per- 
cent slopes, eroded (in a cultivated field 450 feet east 
and 440 feet south of the northwest corner of the NEA, 
sec. 26, T. 18 N., R.2E.) : 


Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam; 
moderate, fine, granular structure; friable; medium 
acid; abrupt, smooth boundary. 

Bi—8 to 10 inches, brown to dark-brown (10YR 4/8) light 
clay loam; weak, medium, subangular blocky struc- 
ture; friable; strongly acid; clear, wavy boundary. 

B21t—10 to 14 inches, brown to dark-brown (7.5YR 4/4) clay 
loam; moderate, medium, subangular blocky struc- 
ture; firm; thin dark-brown (10YR 4/3) clay films 
on faces of peds; strongly acid; clear, wavy boundary. 

B22t—14 to 22 inches, dark yellowish-brown (10YR 4/4) 
elay loam; moderate, medium, angular blocky strue- 
ture; firm; thin dark-brown (10YR 4/3) clay films 
on faces of peds; strongly acid; clear, wavy bound- 
ary. 

B23t—22 to 26 inches, dark yellowish-brown (10YR 4/4) clay 
loam; weak, coarse, prismatic structure that parts 
into moderate, medium, subangular blocky structure; 
firm; thin dark-brown (10YR 4/3) clay films on faces 
of peds; few concretions of iron and manganese; 
medium acid; clear, wavy boundary. 

B3t—26 to 33 inches, dark grayish-brown (10¥R 4/2) and 
brown (1O0YR 5/3) loam; weak, coarse, prismatic 
structure; friable; thin dark-brown (10YR 4/3) clay 
films on faces of peds; mildly alkaline; clear, ir- 
regular boundary. 
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C—33 to 60 inches, brown (10YR 5/3) loam till; massive; 
firm; moderately alkaline; calcareous. 


In the Al horizon, color ranges from very dark gray (10YR 
3/1) to dark grayish brown (10YR 4/2). Where the soil has 
been plowed, the Ap horizon ranges from 6 to 10 inches in 
thickness and is dark grayish brown (10YR 4/2), brown 
(10YR 5/8), or yellowish brown (10YR 5/4). A silt loam A2 


yr 


horizon less than 7 inches thick occurs in some areas. It is 
commonly dark grayish brown (10YR 4/2), yellowish brown 
(1LOYR 5/4), or brown (10¥YR 5/3). In the B horizon, color 
is 10YR or 7.5YR in hue and ranges from 4 through 6 in 
value and from 3 through 6 in chroma. The B horizon is 
commonly clay loam, but the upper horizon in some areas is 
silty clay loam. The B3t horizon is lacking in some areas and 
in some areas is calcareous. The C horizon ranges from silt 
loam to sandy loam in texture and from firm to friable in 
‘consistence. The solum ranges from 24 to 42 inches in thick- 
ness, and the loess deposit ranges from 0 to 18 inches. 

Miami soils are similar to Fox and Ockley soils. They have 
less sand and gravel in the lower part of the subsoil and in 
the substratum than Fox and Ockley soils. 

Miami silt loam, 0 to 2 percent slopes (MmA}.—Some 
areas of this soil are in broad areas adjacent to steeper 
soils. Other areas are on small crowns on larger areas of 
more sloping Miami soils. This soil has a profile similar 
to that described as representative of the series, but the 
surface layer and subsoil are thicker. 

Included with this soil in mapping were a few small 
areas of Crosby soils, a few areas of soils in the west- 
central part of the county where the loess deposit is 
more than 18 inches thick, and areas of soils that have 
thin lenses of sand between the subsoil and substratum. 
Small narrow areas of Miami or Hennepin soils that 
abruptly break to a lower elevation were also included, 
and these soils are shown on the soil map by the symbol 
for escarpments. Also included were some areas of soils 
where sand and gravel underlie the till at a depth of 
more than 8 feet. 

Runoff is slow on this soil, and content of organic mat- 
ter is moderate. This soil has no more than slight limita- 
tions to use and management. 

This Miami soil is suited to all crops commonly grown 
in the county. Under proper management this soil can 
be used intensively for row crops. Capability unit I-1; 
tree and shrub suitability group 3. 

Miami silt loam, 2 to 6 percent slopes, eroded (MmB2).— 
Some areas of this soil are between nearly level soils on 
uplands and steeper soils adjacent to outwash plains and 
bottom lands. This soil also is on sides of natural drainage- 
ways and in slightly elevated areas that are surrounded 
by somewhat poorly drained soils. This soil has a profile 
similar to that described as representative of the series; 
but the subsoil is slightly thicker, and in places the lower 
part of the subsoil has a few mottles. In most cultivated 
areas moderate amounts of brownish subsoil are mixed 
with the surface layer. 

Tucluded with this soil in mapping were a few small 
areas of soils where the substratum is sandy loam and a 
few areas of soils in the west-central part of the county 
where the loess deposit is more than 18 inches thick. 
Small narrow areas of Miami or Hennepin soils that 
abruptly break to a lower elevation were also included, 
and these soils are shown on the soil map by the symbol 
for escarpments. Severely eroded areas of soils that are 
less than 2 aeres in size were also included, and they are 
shown on the soil map by a severely eroded spot symbol. 
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Runoff is medinm on this soil, and content of organic 
matter is moderate. The hazard of erosion affects use and 
management. 

This Miami soil is suited to all crops commonly grown 
in the county. Capability unit IIe-1; tree and shrub suit- 
ability group 3. 

Miami silt loam, 6 to 12 percent slopes, eroded 
{MmC2)—Some of this soil is in areas between soils on 
uplands and soils on bottom lands. Some areas of this 
soil are parallel to steeper soils that are adjacent to the 
soils on bottom lands, and some are on sides of natural 
drainageways. This soil has the profile described as repre- 
sentative of the series. In most cultivated areas moderate 
amounts of brownish subsoil are mixed with the surface 
layer. 

Included with this soil in mapping were a few small 
areas of soils where the substratum is sandy loam. Small 
narrow areas of steeper Miami or Hennepin soil that 
abruptly break to a lower elevation were also included, 
and these soils are shown on the soil map by the symbol 
for escarpments. Severely eroded areas that are Jess than 
2 acres in size were also included, and they are shown 
on the soil map by the symbol for severely eroded spots. 

Runoft is medium on this soil, and content of organic 
matter is moderate. The hazard of erosion affects use 
and management. 

This Miami soil is suited to all crops commonly grown 
in the county. Capability unit IITe-1; tree and shrub 
suitability group 3. 

Miami silt loam, 12 to 18 percent slopes, eroded 
(MmD2).—Some of this soil is in areas between soils on 
uplands and soils on bottom lands. Other areas of this 
soil are on sides of natural drainageways. This soil has a 
profile similar to that described as representative of the 
series, but the surface layer and subsoil are thinner. In 
most cultivated areas moderate amounts of brownish sub- 
soil are mixed with the surface layer. 

Included with this soil in mapping were a few small 
areas of soils where the substratum is sandy loam and 
some areas where the depth to calcareous till is less than 
24 inches. Small narrow areas of steeper Miami or Hen- 
nepin soils that abruptly break to a lower elevation were 
also included, and these soils are shown on the soil map 
by the symbol for escarpments. Severely eroded areas that 
are less than 2 acres in size were included and are shown 
on the soil map by the symbol for severely eroded spots. 

Runoff is rapid on this soil, and content of organic 
matter is moderate. The hazard of erosion affects use 
and management. 

This Miami soil is better suited to small grain, alfalfa- 
grass hay, or clover-grass hay than to row crops. Capa- 
bility umt [Ve-1; tree and shrub suitability group 3. 


Miami silt loam, 18 to 25 percent slopes, eroded 


(MmE2).—This soil is in areas between soils on uplands and 
soils on bottom lands (fig. 9). In places it is dissected by 
short steep waterways. It is commonly covered by trees 
or brush. This soil has a profile similar to that described 
as representative of the series, but the surface layer and 
subsoil are thinner. In most cultivated areas moderate 
amounts of brownish subsoil are mixed with the surface 
layer. 

Included with this soil in mapping were a few small 
areas of soils where the substratum is sandy loam, some 


areas where the depth to calcareous till is less than 24 
inches, and a few small areas that are severely eroded. 
Small areas of Hennepin soils were also included, and 
they are shown on the soil map by the symbol for escarp- 
ments. 

Runoff is rapid on this soil, and content of organic 
matter is moderate. The hazard of erosion affects use and 
management. 

This Miami soil is suited to permanent pasture or 
woodland. Capability unit VIe-1; tree and shrub suita- 
bility group 4. 

Miami clay loam, 2 to 6 percent slopes, severely 
eroded (MsB3).—Some of this soil is in areas between nearly 
level soils on uplands and steeper soils that are adjacent 
to outwash plains and bottom lands. This soil also occu- 
pies sides of natural drainagéways. This soil has a profile 
similar to that described as representative of the series, 
but more than three-fourths of the surface layer is 
missing because of erosion. In most areas some of the 
subsoil is eroded, and in places the lower part of the 
subsoil has a few mottles. The surface layer 1s brown or 
dark brown and consists mostly of material originally 
in the subsoil. In many places the subsoil is exposed at 
the surface. In most areas of this soil, pebbles and small 
stones are on the surface. 

Included with this soil in mapping were a few small 
areas of soils where the substratum is sandy loam and 
some small areas of Miami silt loam, eroded, soils. Also 
included were some narrow areas of steeper Miami or 
Hennepin soils that abruptly break to a lower elevation, 
and these soils are shown on the soil map by the symbol 
for escarpments. 

Runoff is rapid on this soil, and content of organic 
matte is low. The hazard of erosion affects use and 
management. 

This Miami soil is suited to.all crops commonly grown 
in the county. Capability unit TITe-1; tree and shrub 
suitability group 3. 

Miami clay loam, 6 to 12 percent slopes, severely 
eroded (MsC3).—Some of this soil is in areas between soils 
on uplands and soils on bottom lands. Some areas of this 
soil are parallel to steeper soils that are adjacent to the 
soils on bottom lands, and some are on sides of natural 
drainageways. This soil has a profile similar to that de- 
scribed as representative of the series, but more than 
three-fourths of the surface layer is missing because of 
erosion. Also in most areas some of the subsoil is missing. 
The surface layer is brown or dark brown and consists 
mostly of material originally in the subsoil. In many 
places the subsoil is exposed at the surface. In most areas 
of this soil, pebbles and small stones are on the surface. 

Included with this soil in mapping were a few small 
areas of soils where the substratum is sandy loam, some 
areas where the depth to calcareous till is less than 24 
inches, and some small areas of Miami silt loam, eroded, 
soils. Small narrow areas of steeper Miami or Hennepin 
soils that abruptly break to a lower elevation were also 
included, and these soils are shown on the soil map by 
the symbol for escarpments. 

Runoff is rapid on this soil, and content of organic 
matter is low. The hazard of erosion affects use and man- 
agement. 
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Figure §.—Moderately steep Miami silt loam in background; nearly level Genesee silt loam on bottom land in foreground. 


This Miami soil is better suited to small grain, alfalfa- 
grass hay, or clover-grass hay than to row crops. Capa- 
bility unit [Ve-1; tree and shrub suitability group 3. 

Miami clay loam, 12 to 18 percent slopes, severely 
eroded (MsD3).—Some of this soil is in areas between soils 
on uplands and soils on bottom lands. Other areas of this 
soil are on sides of natural drainageways. This soil has 
a profile similar to that described as representative of the 
series; but. more than three-fourths of the surface layer 
is missing because of erosion, and in most areas some of 
the subsoil also is missing. The surface layer is brown or 
dark brown and consists mostly of material originally in 
the subsoil. In many places the subsoil is exposed at the 
surface. In most areas of this soil, pebbles and small 
stones are on the surface. 

Included with this soil in mapping were a few small 
areas of soils where the substratum is sandy loam, some 
areas where the depth to calcareous till is less than 24 
inches, and some small areas of Miami silt loam, eroded, 
soils. Small narrow areas of steeper Miami or Hennepin 
soils that abruptly break to a lower elevation were also 
included. These soils are shown on the soil map by the 
symbol for escarpments. 

Runoff is very rapid, and content of organic matter is 
low. The hazard of erosion affects use and management. 

This Miami soil is poorly suited to row crops but ¢an 
be used for pasture, for hay crops, or for trees. Capa- 
bility unit VIe-1; tree and shrub suitability group 3. 


Ockley Series 


The Ockley series consists of well-drained, nearly level 
and gently sloping soils on outwash plains. These soils 
formed in glacial outwash material and are deep over 
sand and gravel. In places a layer of loess as much as 24 
inches thick covers the outwash material. The native 
vegetation consisted of hardwoods. 

In a representative profile the surface layer is about 8 
inches of dark-brown silt loam. The subsurface layer is 
about 8 inches of brown silt loam. The subsoil is about 
44 inches thick arid is dark brown in the upper part, 
reddish brown in the middle, and dark-brown in the lower 
part. The subsoil is stratified silt loam, silty clay loam, 
clay loam, gravelly clay loam, gravelly sandy loam, and 
loamy sand. The substratum, at a depth of 55 inches, is 
yellowish-brown, calcareous sand and gravel. 

Available water capacity is high. Permeability and 
content of organic matter are moderate. 

Representative profile of Ockley silt loam, 0 to 2 per- 
cent slopes (in a cultivated field 1,500 feet south and 400 
feet west of the northeast corner of sec. 34, T. 20 N., R. 
2W.): 

Ap—O0 to 8 inches, dark-brown (10¥R 4/3) silt loam; mod- 
erate, fine, granular structure; friable; medium acid ; 
abrupt, smooth boundary. : 

A2-—-8 to 11 inches, brown (10YR 5/3) silt loam; moderate, 
medium and thick, platy structure that parts into 
moderate, ‘medium, granular; friable; neutral; clear, 
wavy boundary. 
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B1—11 to 14 inches, dark-brown (10YR 4/3) heavy silt loam ; 
moderate, medium, subangular blocky structure; fri- 
able; neutral; clear, wavy boundary. 

B21t—14 to 21 inches, dark-brown (10YR 4/3) light silty clay 
loam; moderate, medium, subangular blocky struc- 
ture; firm; thin dark-brown (7.5YR 4/4) clay films 
on faces of peds; common fine sand grains; slightly 
acid; clear, wavy boundary. 

TIB22t—21 to 28 inches, dark-brown (7.5YR 4/4) gravelly 
clay loam; moderate, medium, subangular blocky 
structure; firm; thin reddish-brown (5¥R 4/4) clay 
films on faces of peds; 15 to 20 percent gravel, %& to 
1 inch in size; strongly acid; clear, wavy boundary. 

IIB23t—28 to 39 inches, reddish-brown (5YR 4/4) light clay 
loam; weak, medium and coarse, subangular blocky 
structure; friable; thin reddish-brown (5¥R 4/3) 
clay films on faces of peds; 5 to 10 percent gravel, 
% to 1 inch in size; strongly acid; gradual, wavy 
boundary. 

TIB24t—89 to 45 inches, reddish-brown (5YR 4/4) gravelly 
sandy loam; weak, coarse, subangular blocky struc- 
ture; very friable; patchy reddish-brown (5Y¥R 4/3) 
clay films on faces of peds; 10 to 15 percent fine 
gravel; medium acid; abrupt, wavy boundary. 

IITB25t—45 to 47 inches, dark reddish-brown (5YR 3/2) grav- 
elly clay loam; weak, coarse, subangular blocky struc- 
ture; friable; neutral; abrupt, wavy boundary. 

ITB38—47 to 55 inches, dark-brown (7.5YR 4/4) loamy sand to 
sandy loam; weak, coarse, subangular blocky struc- 
ture; very friable; 5 percent gravel; neutral; abrupt, 
irregular boundary. 

ITIC—55 to 72 inches, yellowish-brown (10YR 5/4) sand and 
gravel; single grained; loose; moderately alkaline; 
calcareous. 


The A horizon ranges from 8 to 18 inches in thickness. It is 
dark brown (10YR 4/3), dark grayish brown (10YR 4/2), or 
brown (10YR 5/3). In the B horizon color is 1OYR, 7.5YR, or 
5SYR in hue, ranges from 8 through 5 in value, and is 3 or 
4 in chroma. The B21t horizon is silty clay loam or clay loam. 
In some places a gravelly clay loam subhorizon is between the 
B horizon and the C horizon. In most areas tongues of the B 
horizon extend into the C horizon, The solum ranges from 42 
to 60 inches in thickness, and the loess deposit ranges from 0 
to 24 inches. 

Ockley soils are similar to Fox and Miami soils. Ockley soils 
are deeper to sand and gravel than Fox soils. They contain 
more gravel in the subsoil and in the substratum than Miami 
soils, 

Ockley silt loam, 0 to 2 percent slopes (OcA)—Some 
of this soil is in areas adjacent to and at slightly higher 
elevations than the bottom lands. Other small areas that 
are irregularly shaped are surrounded by somewhat 
poorly drained and very poorly drained soils. This soil 
has the profile described as representative of the series. 

Included with this soil in mapping were areas where 
the loess deposit is more than 24 inches thick. Also in- 
cluded were areas where the substratum has small 
amounts of gravel. These areas of Ockley soils are asso- 
ciated with Mahalasville and Whitaker soils and are poor 
or unsuitable sources of sand and gravel. Small narrow 
areas of steeper soils that abruptly break to a lower ele- 
vation were also included, and these soils are shown on 
the soil map by the symbol for escarpments. 

Runoff is slow on this soil. 

This Ockley soil is suited to all crops commonly grown 
in the county. Under proper management this soil can be 
used intensively for row crops. Capability unit I-1; trec 
and shrub suitability group 38. 

Ockley silt loam, 2 to 6 percent slopes, eroded 
(OcB2).—Some of this soil is in areas adjacent to soils on 
bottom lands and to nearly level Ockley and Sleeth 
soils. Other areas of this soil are on sides of natural 


drainageways. In some areas this soil is on small knolls 
surrounded by somewhat poorly drained and very poorly 
drained soils. This soil has a profile similar to that de- 
scribed as representative of the series, but the surface 
layer and subsoil are thinner. In most cultivated areas 
moderate amounts of brownish subsoil are mixed with 
the surface layer. 

Included with this soil in mapping were a few small 
areas where the surface layer is loam. Also included were 
areas where the substratum has small amounts of sand 
and gravel. These areas of Ockley soils are associated 
with Mahalasville and Whitaker soils and are poor or 
unsuitable sources of sand and gravel. Small narrow 
arcas of steeper soils that abruptly break to a lower 
elevation were also included. These soils are generally 
shallower to sand and gravel than this soil, and they are 
shown on the soil map by the symbol for escarpments. 
Severely eroded areas that are less than 2 acres in size 
were also included and are shown on the soil map by the 
symbol for severely eroded spots. 

Runoff is medium on this soil. The hazard of erosion 
affects use and management. 

This Ockley soil is suited to all crops commonly grown 
in the county. Capability unit IIe-8; tree and shrub 
suitability group 3. 


Ragsdale Series 


The Ragsdale series consists of deep, very poorly 

drained, nearly level soils in depressions on uplands. 
These soils formed in silty material. The native vegeta- 
tion consisted of water-tolerant trees and grasses. 
_ In a representative profile the surface layer is about 13 
inches of black silty clay loam. The subsoil is about 30 
inches thick. The upper 8 inches is dark-gray, mottled 
silty clay loam; the next 11 inches is light olive gray, 
mottled silty clay loam; and the lower 11 inches is light 
brownish-gray, mottled ‘silt loam. The substratum, at a 
depth of 48 inches, is gray .and yellowish-brown, mottled, 
calcareous silt loam. 

Available water capacity is high, permeability is slow, 
and content of organic matter is high. Runoff is very slow 
on nearly level areas and is ponded in depressions. ‘The 
water table is seasonally high. 

Representative profile of Ragsdale silty clay loam (in 
a cultivated field 275 feet west and 500 feet north of the 
center of sec. 27, T. 19 N., R. 1 W.): 


Ap—0O to 8 inehes, black (10YR 2/1) light silty clay loam; 
moderate, medium and fine, granular structure; fri- 
able; slightly acid; abrupt, smooth boundary. 

A1—8 to 13 inches, black (10YR 2/1) silty clay loam; mod- 
erate, fine, subangular blocky structure ; firm; slightly 
acid; clear, wavy boundary. 

B2itg—138 to 21 inches, dark-gray (5¥ 4/1) silty clay loam; 
common, fine, distinet, light olive-brown (2.5Y 5/4) 
mottles; moderate, medium, angular blocky struc- 
ture; firm; thin very dark gray (10YR 3/1) organic 
and clay films on faces of peds; neutral; gradual, 
wavy boundary. 

B22tg—21 to 32 inches, light olive-gray (SY 6/2) silty clay 


loam; many, medium, distinct, brownish-yellow 
(10YR 6/6) mottles; moderate, coarse, prismatic 
structure that parts to moderate, medium and 


coarse, angular blocky; firm; thin dark-gray (10YR 
4/1) organic and clay films on prismatic faces and 
as linings in few voids; neutral; gradual, irregular 
boundary. 
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B3g—32 to 43 inches, light brownish-gray (10YR 6/2) silt 
loam; many, coarse, yellowish-brown (10YR 5/8) and 
brownish-yellow (10YR 6/6) mottles; weak, coarse, 
prismatic structure; friable; thin grayish-brown 
(10YR 5/2) silt and organic coatings on prismatic 
faces and as linings in few voids; few pockets of 
carbonate in soft round masses; moderately alkaline ; 
ealeareous; diffused, wavy boundary. 

Cg—43 to 60 inches, mottled gray (10YR 6/1) and yellowish- 
brown (10YR 5/6) silt loam; massive; friable; few, 
fine voids from old root channels or worm burrows 
lined with gray (10YR 5/1) organic and silt coat- 
ings; moderately alkaline; caleareous. 


The A horizon ranges from 10 to 20 inches in thickness. It 
ranges from black (10YR 2/1) to very dark grayish brown 
(10YR 3/2). In the B horizon color is 10YR or 5Y in hue, 
ranges from 4 through 6 in value, and is 1 or 2 in chroma. In 
some areas the color is neutral (N 4/0 or N 5/0). Color of the 
mottles is 10YR or 2.5Y in hue and ranges from 4 through 6 
in value and from 1 through 8 in chroma. The C horizon is 
silt loam or silt. The solum ranges from 380 to 52 inches in 
thickness. 

Ragsdale soils are similar to Brookston, Mahalasville, and 
Westland soils. Ragsdale soils are not. stratified in the sub- 
soil and in the substratum as are Mahalasville soils. They 
have less sand in the subsoil than Brookston and Westland 
soils. 

Ragsdale silty clay loam (0 to 2 percent slopes) (Ra) — 
Some of this soil is in large areas on uplands, and some 
of this soil is in large areas within which are irregularly 
shaped islands of lighter colored soils. The lowest areas 
in some large tracts of this soil have a thicker surface 
layer and a grayer subsoil. In some areas of this soil the 
substratum has as little as 8 inches of calcareous silt over 
loam till, and in some areas the calcarcous silt is under- 
Jain by stratified silt and sand. 

Included with this soil in mapping were areas adjacent 
to Crosby and Fincastle soils where the lower part of the 
subsoil was formed in glacial till. Also included were 
areas of soils where the surface layer is silt loam. Also 
included was an area of approximately 25 acres in the 
SEY,SEY, sec. 26, T. 19 N., R. 1 E. that has 10 to 20 
inches of muck mixed with silt that overlies a subsoil of 
silty clay loam. 

Wetness limits use and management. 

If this Ragsdale soil is artificially drained, it is suited 
to all crops commonly grown in the county. Under proper 
management this soil can be used intensively for row 
crops. Its limitation for uses generally associated with 
residential development is severe. Capability unit IIw-1; 
tree and shrub suitability group 1. 


Reesville Series 


The Reesville series consists of deep, somewhat poorly 
drained, nearly level soils on uplands. These soils formed 
in silty material. The native vegetation consisted of hard- 
woods. 

In a representative profile the surface layer is about 8 
inches of brown silt loam. The subsurface layer is about 
3 inches of light-gray, mottled silt loam. The subsoil is 
about 26 inches thick. The upper 7 inches is yellowish- 
brown, mottled silty clay loam; the next 11 inches is 
grayish-brown, mottled silty clay loam; and the lower 8 
inches is yellowish-brown and gray, mottled silt loam. 
The substratum, at a depth of 87 inches, is yellowish- 
brown and light-gray, mottled, calcareous silt loam. 

Available water capacity is high, permeability and run- 


off are slow, and content of organic matter is moderate. 
The water table is seasonally high. 

Representative profile of Reesville silt loam (in a cul- 
tivated field 400 feet west and 800 feet south of the north- 
east corner of the SE14 sec. 2, T. 18 N., R. 2 W.): 


Ap—0O to 8 inches, brown (10YR 4/3) silt loam; moderate, 
medium, granular structure; friable; medium acid; 
abrupt, smooth boundary. 

A2g—8 to 11 inches, light-gray (1JOYR 7/1) silt loam; com- 
mon, medium, distinet yellowish-brown (10YR 5/6) 
and gray (10YR 5/1) mottles; moderate, medium, 
platy structure that parts to moderate, medium, 
granular; friable; vertical wormholes average about 
1 per square inch; dark grayish-brown (10¥R 4/2) 
worm castings in pockets, old castings appear as 
splotches; medium acid; clear, wavy boundary. 

B21it—11 to 18 inches, yellowish-brown (10YR 5/4) silty clay 
loam; common, medium, faint, gray (10YR 5/1) mot- 
tles; moderate, fine, angular blocky structure; firm; 
thick light-gray (1OYR 7/1) silt and clay films on 
faces of peds; medium acid; clear, wavy boundary. 

B22tg—18 to 29 inches, grayish-brown (10YR 5/2) silty clay 
loam; many, fine and medium, distinet, yellowish- 
brown (10YR 5/6) mottles; weak, coarse, prismatic 
structure that parts to fine and medium, subangular 
blocky ; firm; common, fine, distinct, very dusky red 
(2.5YR 2/2) firm concretions of manganese and iron 
oxide; thin gray (10YR 5/1) clay films on faces of 
peds; slightly acid: gradual, wavy boundary. . 

B3tg—29 to 87 inches, mottled yellowish-brown (10¥R 5/6) 
and gray (10YR 6/1) silt loam; weak, coarse, sub- 
angular blocky structure; friable; thick gray (10YR 
5/1) clay films as linings in voids; few, soft, dark 
reddish-brown (5¥R 2/2) accumulations of manga- 
nese and iron oxide; neutral; abrupt, wavy boundary. 

C—87 to 60 inches, mottled yellowish-brown (10YR 5/4 and 
5/8) and light-gray (10YR 6/1) silt loam; massive; 
friable; few accumulations of lime in fine, soft, 
rounded masses; moderately alkaline; calcareous. 

The Ap horizon ranges from 6 to 10 inches in thickness. It 
ranges from dark grayish brown (10YR 4/2) to light brown- 
ish gray (10YR 6/2). In the B horizon color is 10YR in hue 
and ranges from 4 through 6 in value and from 1 through 
6 in chroma. Color of the mottles is 10YR in hue and ranges 
from 4 through 6 in value and from 1 through 8 in chroma. 
The dominant colors of the B horizon are grayish brown 
(10YR 5/2) and yellowish brown (10YR 5/4). The C horizon 
is silt loam or silt. The solum ranges from 24 to 42 inches in 
thickness. 

Reesville soils are similar to Crosby, Fincastle, Sleeth, and 
Whitaker soils. Reesville soils have less sand in the subsoil 
than Crosby and Fincastle soils. They do not have sand and 
gravel in the subsoil like Sleeth soils and are not stratified 
like Whitaker soils. 


Reesville silt loam (0 to 2 percent slopes) (Re}]—Some 
of this soil is in large continuous areas within which are 
very poorly drained soils, and some of this soil is in 
small to large areas surrounded by very poorly drained 
soils. 

Included with this soil in mapping were small areas of 
Fincastle soils and areas where the calcareous silt is 
underlain by stratified silt and sand. 

Wetness limits use and management. 

If this Reesville soil is artificially drained, it is suited 
to all crops commonly grown in the county. Under proper 
management this soil can be used intensively for crops. 
Capability unit ITw-2; tree and shrub suitability group 2. 


Shoals Series 


The Shoals series consists of deep, somewhat poorly 
drained, nearly level soils on bottom lands. These soils 
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formed in loamy sediment deposited by floods. The native 
vegetation consisted of hardwoods. 

In a representative profile the surface layer is about 
9 inches of dark grayish-brown, mottled silt loam and 
about 5 inches of brown, mottled silt loam. The subsoil 
is about 22 inches thick. It is light brownish-gray silt 
loam in the upper 14 inches and ¢rayish-brown, mottled 
silt loam in the lower 8 inches. The substratum, at a depth 
of 36 inches, is yellowish-brown, mottled loam. 

Available water capacity is high, permeability and 
content of organic matter are moderate, and runoff is 
slow. The water table is seasonally high. 

Representative profile of Shoals silt loam (in a cul- 
tivated field 100 feet south and 425 feet east of the north- 
west corner of the NEY, sec. 15, T. 18 N., R. 2 E.): 


Ap—40 to 9 inches, dark grayish-brown (10YR 4/2) silt loam; 
few, fine, faint, yellowish-brown (10YR 5/4) mottles; 
moderate, fine and medium granular structure; fri- 
able; neutral; abrupt, smooth boundary. 

A1—9 to 14 inches, brown (10YR 5/8) silt loam; common, 
medium, faint, light-brownish gray (10YR 6/2) mot- 
tles; moderate, medium, granular structure; friable; 
neutral; clear, smooth boundary. 

B2ig—14 to 28 inches, Hight brownish-gray (10YR 6/2) silt 
loam; many, medium, distinet, brown (7.5YR 4/4) 
and yellowish-brown (10YR 5/6) mottles; moderate, 
medium, granular structure; friable; common fine 
sand grains ; few dark-brown (7.5YR 3/2) concretions 
of iron and manganese oxide; neutral; gradual, 
smooth boundary. 

B22g—28 to 86 inches, grayish-brown (10YR 5/2) silt loam; 
many, medium, distinct, yellowish-brown (10YR 5/6) 
mottles; moderate, medium, granular structure; fri- 
able; many, small dark yellowish-brown (10YR 3/4) 
concretions of iron and manganese oxide; common 
fine sand grains; nentral; gradual, smooth boundary. 

C—236 to 60 inches, yellowish-brown (10¥R 5/4) loam; many, 
coarse, distinct, yellowish-brown (10YR 5/6) and gray 
(10YR 6/1) mottles; massive; friable; neutral. 


The Ap horizon ranges from 7 to 10 inches in thickness. 
It is dark grayish brown (10YR 4/2) or grayish brown (10YR 
5/2). In the B horizon, color is 10YR in hue and ranges from 
4 through 6 in value and from 1 through 4 in chroma. The 
color of the mottles is 7.5YR or 10YR in hue and ranges from 
4 through 6 in value and 1 through 8 in chroma. The B horizon 
is commonly silt loam or loam in the upper part and ranges 
from silt loam to sandy loam in the lower part. The © horizon 
ranges from silt loam to sandy loam and commonly is coarser 
as depth increases. ‘The C horizon ranges from neutral to 
mildly alkaline. The solum ranges from 80 to 40 inches in 
thickness, 

Shoals soils are similar to well-drained Genesee soils and 
very poorly drained Sloan soils. Shoals soils have mottles in 
the subsoil, but Genesee soils are not mottled. Shoals soils 
have a lighter colored surface layer and a browner subsoil 
than Sloan soils, 


Shoals silt loam (0 to 2 percent slopes) (Sh).—Areas of 
this soil ave on narrow or wide bottom lands. On many 
areas on the narrow bottom lands, meandering streams 
dissect this soil into small tracts. On the wide bottom 
lands, this soil is away from the streams and is adjacent 
to sloping soils on uplands or to sloping soils on outwash 
plains. 

Included with this soil in mapping were small areas 
where the surface layer is loam. These areas are mainly on 
the wide bottom lands. Also included were areas where 
the surface layer is very dark gray, areas where the sur- 
face layer is calcareous, and some areas where the subsoil 
has a high sand content. Also included were small tracts 
of Sloan soils. Wet depressions that are less than 2 


acres In size are shown on the soil map by the symbol for 
wet spots, and areas of muck that are less than 2 acres in 
size are shown on the soil map by the symbol for muck. 
A few included areas where pockets of sand and gravel 
are at depths of more than 36 inches are on the large 
bottom lands. 

The hazard of flooding and wetness limit use and man- 
agement. Sometimes crops are damaged by spring floods. 

If this Shoals soil is artificially drained, it is suited to 
most crops grown in the county. It also is suited to perma- 
nent pasture, trees, and wildlife habitat. Under proper 
management this soil can be used intensively for row 
crops. Its limitations for uses associated with residential 
development are severe. Capability unit [Iw—7; tree and 
shrub suitability group 2. 


Sleeth Series 


The Sleeth series consists of somewhat poorly drained, 
nearly level soils on outwash plains. These soils formed 
in glacial outwash material and are deep over sand and 
gravel. In places a layer of loess as much as 20 inches 
thick covers the outwash material. The native vegeta- 
tion consisted of hardwoods. 

In a representative profile the surface layer is about 
10 inches of dark grayish-brown silt loam. The subsurface 
layer is about 3 inches of grayish-brown silt loam. The 
subsoil is about, 35 inches thick. The upper 4 inches is 
brown, mottled heavy loam; the next 7 inches is grayish- 
brown, mottled clay loam; and the lower 24 inches is 
grayish-brown and dark grayish-brown, mottled gravelly 
clay loam. The substratum, at a depth of 48 inches, is 
gray, calcareous sand and gravel. 

Available water capacity 1s high, permeability and con- 
tent of organic matter are moderate, and runoff is slow. 
The water table is seasonally high. 

Representative profile of Sleeth silt loam (in a cul- 
tivated field 200 feet east and 15 feet north of the south- 
west corner of the SE sec. 25, T. 20 N., R. 2 W.): 


Ap—0 to 10 inches, dark grayish-brown (10YR 4/2) silt loam; 
weak, fine, granular structure; friable; neutral; 
abrupt, smooth boundary. 

A2—10 to 13 inches, grayish-brown (10YR 5/2) silt loam; 
few, fine, faint, yellowish-brown (10YR 5/6) mottles; 
weak, fine and medium, granular structure; friable; 

‘ slightly acid; clear, wavy boundary. 

IIBitg—18 to 17 inches, brown (10YR 5/8) heavy loam; com- 
mon, medium, distinet, grayish-brown (10YR 5/2) 
mottles; moderate, medium, subangular blocky struc- 
ture; firm; thick gray (10YR 6/1) silt and clay films 
on faces of peds; slightly acid; clear, wavy boundary. 

TIB2itg—17 to 24 inches, grayish-brown (10YR 5/2) clay 
loam; common, medium, distinct, yellowish-brown 
(10YR 5/6) mottles; moderate, medium, prismatic 
structure that parts to weak, medium, subangular 
blocky; firm; thin gray (10YR 5/1) clay films on 
faces of peds and as linings in voids; medium acid; 
elear, wavy boundary. 

TIB22tg—24 to 39 inches, grayish-brown (10YR 5/2) grav- 
elly clay loam; common, medium, distinct, yellowish- 
brown (10YR 5/8) mottles; weak, coarse, subangular 
blocky structure; firm; thin gray (1OYR 5/1) clay 
films on faces of peds; many small pebbles and some 
gravel; slightly acid; gradual, wavy boundary. 

ITB3t—89 to 48 inches, dark grayish-brown (2.5Y¥ 4/2) grav- 
elly clay loam; few, medium, distinet, yellowish-red 
(5YR 4/8) and olive-yellow (5Y 6/8) mottles; weak, 
coarse, subangular blocky structure; friable; thick 
dark-gray (10YR 4/1) clay films on the faces of most 
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pebbles; moderately alkaline; calcareous; abrupt, 


irregular boundary. 

ITIC—48 to 60 inches, gray (10YR 5/1) sand and gravel; 
single grained; loose; moderately alkaline; cal- 
careous. 

The Ap horizon ranges from 6 to 10 inches in thickness. It 
is dark grayish brown (10YR 4/2) or grayish brown (10YR 
5/2). The A2 horizon ranges from 2 to 6 inches in thickness. 
It is grayish brown (10YR 5/2) or light brownish gray (10¥R 
6/2). In the B2 horizon, color is 10YR in hue and ranges from 
4 through 6 in value and from 1 through 4 in chroma. In 
some areas the upper part of the B horizon is silty clay loam. 
Color of the mottles in the B2 horizon is 10YR in hue and 
ranges from 4 through 6 in value and from 1 through 8 in 
chroma. The solum ranges from 40 to 60 inches in thickness, 
and the loess deposit ranges from 0 to 20 inches. 

Sleeth soils are similar to Crosby, Fineastle, Reesville, and 
Whitaker soils. They have more gravel in the subsoil and 
in the substratum than Crosby, Fincastle, Reesville, and 
Whitaker soils. 

Sleeth silt loam (0 to 2 percent slopes) (St)—Some of 
this soil is in large continuous areas. Within these areas 
or surrounding these areas are well-drained or very poorly 
drained soils. Other areas of this soil are in slight depres- 
sions in small narrow areas surrounded by well-drained 
soils. 

Included with this soil in mapping were small areas 
where the depth to sand and gravel is less than 40 inches 
and areas where the loess deposit is more than 20 inches 
thick. Small narrow areas of steeper soils that abruptly 
break to a lower elevation were also included. Steeper 
soils are generally shallower to sand and gravel than this 
soil, and they are shown on the soil map by the symbol 
for escarpments, 

Wetness limits use and management of this soil. 

Tf this Sleeth soil is artificially drained, it is suited 
to all crops commonly grown in the county. Under proper 
management this soil can be used intensively for row 
crops. Capability unit [Iw-2; tree and shrub suitability 
group 2. 


Sloan Series 


The Sloan series consists of deep, very poorly drained, 
nearly level soils. These soils are in depressions on bottom 
lands. These soils developed in loamy sediment deposited 
by floods. The native vegetation consisted of water- 
tolerant trees and grasses. 

In a representative profile the surface layer is about 
13 inches thick. It is very dark gray silt loam in the upper 
8 inches and is clay loam in the lower 5 inches. The sub- 
soil is about 20 inches of dark-gray and gray, mottled 
clay loam. The substratum, at a depth of 33 inches, is 
gray, mottled, calcareous loam. 

Available water capacity is high, permeability is mod- 
erate, and content of organic matter is high. Runoff is 
very slow on nearly level areas and is ponded in depres- 
sions. The water table is seasonally high. 

Representative profile of Sloan silt loam (in a culti- 
vated field 175 feet west and 125 feet south of the north- 
east corner of the SEYZNEY, sec. 16, T. 19 N., R. 1 W.): 

Ap—0 to 8 inches, very dark gray (10YR 3/1) silt loam; 
moderate, medium, granular structure; friable; neu- 
tral; abrupt, smooth boundary. 

A1l—8 to 18 inches, very dark gray (10YR 3/1) clay loam; 
few, fine, faint, yellowish-brown (10YR 5/8) mottles; 
moderate, medium, subangular blocky structure; fri- 
able; neutral; clear, wavy boundary. 


B21ig—13 to 19 inches, dark-gray (10YR 4/1) clay loam; 
common, medium, distinct, pale-brown (10YR 6/3) 
and yellowish-brown (10YR 5/6) mottles; moderate, 
medium, subangular blocky structure; firm; neutral; 
gradual, wavy boundary. 

B22¢-—19 to 26 inches, gray (1OYR 5/1) clay loam; many, 
coarse, faint, yellowish-brown (10YR 5/6) mottles; 
moderate, fine, subangular blocky structure; firm; 
neutral; clear, wavy boundary. 

B3g—26 to 33 inches, gray (10YR 5/1) clay loam; many, 
coarse, distinet, yellowish-brown (10YR 5/6) mot- 
tles; moderate, fine, angular blocky strueture; fri- 
able; mildly alkaline; clear, wavy boundary. 

Cg—83 to 60 inches, gray (10YR 6/1) loam; many, coarse, 
distinet, yellowish-brown (10YR 5/6) mottles; mas- 
sive; friable; moderately alkaline; calcareous. 

The A horizon ranges from 10 to 20 inches in thickness. It 
is black (10YR 2/1), very dark gray (10YR 3/1), or very 
dark brown (10YR 2/2). In the B horizon, color is 10YR or 
5YR in hue. 4 or 5 in value, and 1 or 2 in chroma. Color of the 
mottles is 10YR or 5YR in hue and ranges from 3 through 6 
in value and chroma. The B horizon is commonly clay loam; 
but in some areas it is silty clay loam, silt loam, or loam. 
The C horizon ranges from silt loam to sandy loam and com- 
monly becomes coarser as depth increases. The C horizon 
ranges from neutral to moderately alkaline. The solum 
ranges from 30 to 60 inches in thickness. 

Sloan soils are similar to well-drained Genesee soils and 
somewhat poorly drained Shoals soils. Sloan soils have a 
darker colored surface layer and a grayer subsoil than 
Genesee and Shoals soils. 

Sloan silt loam (0 to 2 percent slopes) (Sx).—Some 
areas of this soil are in slight depressions within broad 
areas of better drained soils on bottom lands. Other areas 
are adjacent to the base of steep slopes where seepage 
occurs. 

Included with this soil in mapping were small areas of 
soils that have a surface layer of silty clay loam. Wet 
depressions Jess than 2 acres in size are shown on the 
soil map by the symbol for wet spots. A. muck symbol 
denotes areas of muck less than 2 acres in size. On the 
large bottom Jands there are a few included areas where 
pockets of sand and gravel are at depths of more than 
33 Inches. 

Wetness and the flood hazard limit use and manage- 
ment of this soil. Crops are sometimes damaged by spring 
floods. 

If this Sloan soil is artificially drained, it is suited to 
most crops commonly grown in the county. It is also 
suited to permanent pasture, trees, and wildlife habitat. 
Under proper management this soil can be used inten- 
sively for row crops. Its limitations for uses commonly 
associated with residential development are severe. Capa- 
bility unit IIIw-9; tree and shrub suitability group 1. 


Westland Series 


The Westland series consists of very poorly drained, 
nearly level soils that are in: depressions on outwash 
plains. These soils formed in glacial outwash material 
and are deep over sand and gravel. The native vegeta- 
tion consisted of water-tolerant trees and grasses. 

In a representative profile the surface layer is about 
13 inches of black light silty clay loam in the upper 8 
inches and black, mottled light clay loam in the lower 
5 inches. The subsoil is about 40 inches thick. The upper 
32 inches is dark-gray, grayish-brown, and gray, mottled 
clay loam; and the lower 8 inches is dark-gray, mottled 
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gravelly clay loam. The substratum, at a depth of 53 
inches, is gray, calcareous sand and gravel. 

Available water capacity is high, permeability is slow, 
and content of organic matter is high. Runoff is very 
slow on nearly level areas and is ponded in depressions. 
The water table is seasonally high. 

Representative profile of Westland silty clay loam (in 
a cultivated field 675 feet west and 120 feet north of the 
center of sec. 35, T. 20 N., R. 2 W.): 


Ap—0 to 8 inches, black (10YR 2/1) silty clay loam; mod- 
erate, medium, granular structure; friable; neu- 
tral; abrupt, smooth boundary. 

A1l—8 to 18 inches, black (10YR 2/1) light clay loam; few, 
fine, faint, yellowish-brown (1O0YR 5/4) mottles; 
moderate, medium, granular structure; friable; neu- 
tral; clear, wavy boundary. 

B21tg—13 to 29 inches, dark-gray (10YR 4/1) clay loam; 
many, fine, distinct, grayish-brown (10¥YR 5/2) and 
yellowish-brown (10YR 5/4) mottles; weak, coarse, 
prismatic structure that parts to moderate, fine, 
angular blocky; firm; thick very dark gray (10YR 
3/1) organic and clay films on faces of peds and as 
linings in voids; neutral; clear, wavy boundary. 

B22tg—29 to 37 inches, grayish-brown (10YR 5/2) clay loam; 
many, medium, distinct, yellowish-brown (10YR 5/6- 
5/8) mottles; weak, coarse, prismatie structure that 
parts to weak, medium, subangular blocky; firm; 
thick black (10YR 2/1) organie and clay films on 
prismatic faces and as linings in voids; few fine peb- 
bles; neutral; clear, wavy boundary. 

R23tge—37 to 45 inches, gray (10YR 5/1) clay loam; common, 
fine, distinct, yellowish-brown (10YR 5/6) mottles; 
weak, coarse, prismatic structure that parts to weak, 
medium and‘ coarse, subangular blocky; firm; thick 
dark-gray (10YR 4/1) organic and clay films on 
prismatic faces and as linings in voids; 10 to 15 
percent gravel, 144 inch to 1 inch in diameter; neu- 
tral; clear, wavy boundary. 

B24tg—45 to 53 inches, dark-gray (10YR 4/1) gravelly clay 
loam; common, medium, distinct, yellowish-brown 
(1OYR 5/6) and strong-brown (7.5YR 5/6) mottles; 
weak, coarse, subangular blocky structure; friable; 
thick very dark gray (10YR 3/1) organie and clay 
films as linings in voids; pebbles 14 inch to 1 inch 
in diameter; neutral; abrupt, irregular boundary. 

IiCg—53 to 62 inches, gray (10YR 6/1) sand and gravel; 
single grained; loose; moderately alkaline; cal- 
careous. 


The A horizon ranges from 10 to 18 inches in thickness. It 
ranges from black (10YR 2/1) to very dark grayish brown 
(10¥R 3/2). In the B horizon, color is 10YR or 5Y in hue, 
ranges from 4 through 6 in value, and is 1 or 2 in chroma. 
Color of the mottles is 10YR or 2.5¥ in hue and ranges from 
4 through 6 in value and from 2 through 8 in chroma or 7.5YR 
5/6 in the B24 horizon. In some areas the Al and the B2itg 
horizons are silty clay loam. The solum ranges from 40 to 
60 inches in thickness. 

Westland soils are similar to Brookston, Mahalasville, and 
Ragsdale soils. Westland soils have more sand and gravel in 
the subsoil and in the substratum than Mahalasville and 
Ragsdale soils. They have more gravel in the lower part of 
the subsoil and in the substratum than Brookston soils. 


Westland silty clay loam (We).—Some of this soil is 
on flats or is in depressions adjacent to well-drained and 
somewhat poorly drained soils. Other areas of this soil are 
low and level and are dissected by streams or ditches. 

Included with this soil in mapping were areas of soils 
that have a surface layer of silt loam, and areas that have 
a thin layer of Joess. Also included were small areas of 
soils that are underlain by fine sand and silt and a few 
areas of soils where the depth to sand and gravel is less 
than 40 inches. 


Wetness limits use and management of this soil. 

If this Westland soil is artificially drained, it is suited 
to all crops commonly grown in the county. Under proper 
management this soil can be used intensively for row 
crops. Its limitations for uses commonly associated with 
residential development are severe. Capability unit IIw-1; 
tree and shrub suitability group 1. 


Whitaker Series 


The Whitaker series consists of deep, somewhat poorly 
drained, nearly level soils on outwash plains and in glacial 
sluiceways. These soils formed in loamy outwash ma- 
terial, Thin layers of stratified silt, sand, and clay occur 
at a depth of about 3 feet. In places a layer of loess up to 
20 inches thick covers the outwash material. The native 
vegetation consisted of hardwoods. 

In a representative profile the surface layer is about 9 
inches of dark grayish-brown silt loam. The subsoil is 
about 37 inches thick. The upper 18 inches is light olive- 
brown, mottled clay loam, the next 18 inches is grayish- 
brown, mottled sandy clay loam and sandy loam, and the 
lower 6 inches is grayish-brown, mottled loamy sand. The 
substratum, at a depth of 46 inches, is yellowish-brown, 
stratified, mottled, calcareous sand, sandy loam, loam, and 
silt loam. 

Available water capacity is high, permeability and con- 
tent of organic matter are moderate, and runoff is slow. 
The water table is seasonally high. 

Representative profile of Whitaker silt loam (in a cul- 
tivated field 50 feet. west and 825 feet south of the north- 
east corner of the NWY44SW){ sec. 4, T. 18 N., R.1 E.): 


Ap—O to 9 inches, dark grayish-brown (10YR 4/2) silt loam; 
moderate, fine, granular structure; friable; neutral; 
abrupt, smooth boundary. 

B21t—9 to 18 inches, light olive-brown (2.5Y 5/4) clay loam; 
common, medium, faint, grayish-brown (10YR 5/2) 
mottles; moderate, fine, subangular blocky structure ; 
firm; few black (10YR 2/1) concretions of manga- 
nese and iron oxide; thick dark grayish-brown (10YR 
4/2) clay films on faces of peds; medium acid; clear, 
smooth boundary. 

B22t—18 to 27 inches, light olive-brown (2.5Y 5/4) clay loam; 
many, fine, distinct, grayish-brown (10YR 5/2) and 
yellowish-brown (10YR 5/6) mottles; moderate, fine, 
subangular blocky structure; firm; few black (10YR 
2/1) concretions of manganese and iron oxide; thick 
dark grayish-brown (10YR 4/2) clay films on faces 
of peds and as linings in voids; slightly acid; clear, 
smooth boundary. 

B23tg—27 to 37 inches, grayish-brown (10YR 5/2) sandy clay 
loam; many, medium, distinct, yellowish-brown 
(10YR 5/4) mottles; weak, coarse, subangular blocky 
structure; firm; thick dark grayish-brown (10Y¥R 
4/2) clay films on faces of peds and as linings in 
voids; neutral; abrupt, smooth, boundary. 

TIB24tg—37 to 40 inches, grayish-brown (10YR 5/2) sandy 
loam; many, coarse, distinct, yellowish-brown (10YR 
5/6) mottles; weak, coarse, subangular blocky struc- 
ture; friable; few, thin, dark grayish-brown (10¥R 
4/2) clay films as linings in some voids; neutral; 
abrupt, wavy boundary. 

IIB38g—40 to 46 inches, grayish-brown (10YR 5/2) loamy 
sand; coarse, faint, yellowish-brown (10YR 5/4) 
mottles; weak, coarse, subangular blocky structure; 
friable; few pebbles % inch to % inch in size; neu- 
tral; abrupt, wavy boundary. 

IIIC—46 to 60 inches, yellowish-brown (10YR 5/4) stratified 
sand, sandy loam, loam, and silt loam; many, coarse, 
distinct, light-gray (10YR 6/1) and light brownish- 
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gray (10YR 6/2) mottles; massive; friable; mod- 
erately alkaline; calcareous. 


The A horizon ranges from 8 to 16 inches in thickness. It 
ranges from dark grayish brown (10YR 4/2) to light brown- 
ish gray (10YR 6/2). In the B horizon, color is 10YR or ‘2,.5Y 
in hue and ranges from 4 through 6 in value and from 1 
through 4 in chroma, Color of the mottles is 10YR or 2.5Y in 
hue and ranges from 4 through 6 in value and from 1 through 
8 in chroma. In some areas the B2lig horizon is silty clay 
loam. The C horizon is stratified. It ranges from silt to sand 
and has thin layers of clay loam or silty clay loam, The 
solum ranges from 36 to 60 inches in thickness, and the loess 
deposit ranges from 0 to 20 inches. 

Whitaker soils are similar to Crosby, Fincastle, Reesville, 
and Sleeth soils. Whitaker soils are stratified in the lower 
part of the subsoil and in the substratum; and Crosby, Fin- 
castle, and Reesville soils are not. They have less sand and 
gravel in the lower part of the subsoil and in the substratum 
than Sleeth soils. ; 

Whitaker silt loam (0 to 2 percent slopes) (Wh).—This 
soil is in areas surrounded by very poorly drained soils. 
Areas of this soil are predominantly 5 to 15 acres in size 
and are irregularly shaped. This soil is very level in some 
areas where it is associated with Mahalasville soils. 

Included with this soil in mapping were areas of soils 
that are similar to Whitaker soils except that the upper 
part of the subsoil is less sandy. Also included were small 
areas of Fincastle soils. Small narrow areas of stecper 
soils that abruptly break to a lower elevation were also 
included; these soils are shown on the soil map ‘by the 
symbol for escarpments. 

Wetness limits use and management of this soil. 

If this Whitaker soil is artificially drained, it is suited 
to all crops commonly grown in the county. Under proper 
management this soil can be used intensively for row 
crops. Capability unit, IIw-2; tree and shrub suitability 
group 2. 


Use and Management of the Soils 


This section contains information about the use and 
management of the soils of Boone County for crops, trees 
and shrubs, wildlife, recreation, and engineering. 


Use of the Soils for Crops 


About four-fifths of the acreage of Boone County is 
used for crops and permanent pasture. The main culti- 
vated crops are corn, soybeans, wheat, and oats. The 
principal forage crops are clover-grass hay and alfalfa- 
grass hay. A small acreage is used for tomatoes. 

Winter cover crops, green-manure crops, and crop 
residues can be utilized to help maintain or increase the 
organic-matter content of the soils. Along with minimum 
tillage, they also help to preserve or improve soil tilth. 

Sloping soils, such as those of the Miami series, erode 
when cultivated unless protective measures are used. 
Minimum tillage, contour cultivation, grassed water- 
ways, diversions, proper use of crop residue, and the 
inclusion of grass and legumes in. the rotation are effec- 
tive in controlling erosion and also help to conserve 
moisture. 

Wet soils, such as those of the Ragsdale series, have to 
be drained. artificially, by tile systems or by surface 
ditches, before they can be used profitably to grow crops. 


Most tile and surface drains outlet into open ditches that 
have been dug to help speed the drainage of excess water. 

Soil tests should be made to determine the amounts of 
lime and fertilizer needed for cultivated crops and pas- 
ture. Crops respond well to the proper amounts of hme 
and fertilizer. 


Capability grouping 

Capability grouping shows, in a general way, the suit- 
ability of soils for most kinds of field crops. The soils 
are grouped according to their limitations when used for 
field crops, the risk of damage when they are so used, 
and the way they respond to treatment. The grouping 
does not take into account major and generally expensive 
landforming that would change slope, depth, or other 
characteristics of the soils; does not take into considera- 
tion possible but unlikely major reclamation projects; 
and does not apply to tomatoes, horticultural crops, or 
other crops requiring special management. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when used 
for other purposes; but this classification is not a sub- 
stitute for interpretations designed to show suitability: 
and limitations of groups of soils for range, for forest 
trees, or for engineering. 

In the capability system, the kinds of soil are grouped 
at. three levels: the capability class, the subclass, and 
the unit. These are discussed in the following paragraphs. 

Capanmairy Crassns, the broadest groups are desig- 
nated by Roman numerals I through VITI. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use, defined as follows: 


Class I soils have few limitations that restrict their 
use. 

Class II soils have moderate limitations that reduce 
the choice of plants or that require moderate 
conservation practices. 

Class ITI soils have severe limitations that reduce the 
choice of plants, require special conservation 
practices, or both. 

Class IV soils have very severe limitations that re- 
duce the choice of plants, require very careful 
management, or both. 

Class V soils are subject to little or no erosion but 
have other limitations, impractical to remove, 
that limit their use largely to pasture, woodland, 
or wildlife habitat. (None of the soils in this 
county is in class V.) 

Class VI soils have severe limitations that make them 
generally unsuited to cultivation and restrict 
their use mainly to pasture, woodland, or.wild- 
life habitat. 

Class VII soils have very severe limitations that 
make them unsuited to cultivation and restrict 
their use mainly to pasture, woodland, or wild- 
life habitat. 

Class VIII soils and jand types have limitations that 
preclude their use for commercial plant produc- 
tion and restrict their use to recreation, wildlife 
habitat, water supply, or to esthetic purposes. 
(None of the soils in this county is in class 
VIII) 
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CapabiLity Susciasses are soil groups within one class. 
They are designated by adding a small letter, e, w, 8, or ¢, 
to the class numeral, for example, IIe. The letter e shows 
that the main limitation is risk of erosion unless close- 
growing plant cover is maintained; w shows that water 
on or in the soil interferes with plant growth or cultiva- 
tion (in some soils the wetness can be partly corrected 
by artificial drainage); s shows that the soil is limited 
mainly because it is shallow, droughty, or stony; and c¢, 
used in only some parts of the United States, shows that 
the chief limitation is climate that is too cold or too dry. 

Tn class I there are no subclasses, because the soils of 
this class have few limitations. Class V can contain, at 
the most, only the subclasses indicated by w, s, and e, 
because the soils in class V are subject to little or no ero- 
sion, although they have other limitations that restrict 
their use mainly to pasture, range, woodland, wildlife 
habitat, or recreation. 

Carapitrry Units are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity 
and other responses to management. Thus, the capability 
unit is a convenient grouping for making many state- 
ments about management of soils. Capability units are 
generally designated by adding an Arabic numeral to the 
subclass symbol, for example, [Iw-2 or IITe~1. Thus, in 
one symbol, the Roman numeral designates the capability 
class, or degree of limitation; the small letter indicates 
the subclass, or kind of limitation, as defined in the fore- 
going paragraphs; and the Arabic numeral specifically 
identifies the capability unit within each subclass. 


Management by capability units 


In the following pages the capability units in Boone 
County are described and suggestions for the use and 
management of the soils are given. These units are not 
numbered consecutively, because not all of the units in 
the statewide system are represented in the county. The 
names of the soil series represented are mentioned in the 
description of each unit, but this does not mean that all 
the soils in a given series are in the unit. The capability 
classification of each individual soil is given in the 
“Guide to Mapping Units” and also at the end of the 
mapping unit description in the section “Descriptions of 
the Soils.” 

CAPABILITY UNIT 1-1 

This unit consists of deep, well-drained, nearly level 
soils of the Miami and Ockley series. These soils are on 
uplands and outwash plains. The surface layer is silt 
loam. Permeability is moderate, and available water 
capacity is high. 

These soils are suited to all crops commonly grown in 
the county. Corn and soybeans are the main crops, but 
small grain, alfalfa-grass hay, and clovergrass hay are 
also grown. Trees also grow well on these soils. 

These soils are easy to cultivate and have few limita- 
tions for farming. If these soils are properly managed, 
they are suited to intensive use for row crops. 


CAPABILITY UNIT 1-2 
This unit consists of Genesee silt loam, a deep, well- 
drained soil on bottom lands (fig. 10). Permeability is 
moderate, and available water capacity is high. 


This soil is suited to most crops commonly grown in 
the county. Corn and soybeans are the main crops. Nar- 
row or irregularly shaped areas of this soil that are diffi- 
cult to cultivate are suited to permanent pasture, wild- 
life habitat, and woodland. Trees grow well on this soil, 
especially walnut and tulip-poplar. 

This soil is easy to cultivate and has few limitations 
for farming. Stream flooding generally is a hazard in 
spring. Well-established sod in overflow channels and 
along bare embankments helps to reduce scouring. If this 
soil is properly managed, it is suited to intensive use for 
row crops. 

CAPABILITY UNIT Ile-1 

This unit consists of Miami silt loam, 2 to 6 percent 
slopes, eroded. This soil is deep and well drained. It is 
on uplands. Permeability is moderate, and available 
water capacity is high. 

This soil is suited to all crops commonly grown in the 
county. Corn, soybeans, small grain, clover-grass hay, 
and alfalfa-grass hay are the main crops. Trees also grow 
well on this soil. 

This soil is easy to cultivate. Erosion is a hazard, and 
management practices are needed to minimize soil loss. 


CAPABILITY UNIT IlIe-3 


This unit consists of Ockley silt loam, 2 to 6 percent 
slopes, eroded. This soil is deep and well drained. It is on 
outwash plains. Permeability is moderate, and available 
water capacity is high. 

This soil is suited to all crops commonly grown in the 
county. Corn, soybeans, small grain, clover-grass hay, and 
alfalfa-grass hay are the main crops. Trees also grow 
well on this soil. 

This soil is easy to cultivate. This soil erodes easily 
and management practices are needed to minimize soil 
loss. This soil dries quickly after rain, and it can be 
plowed earlier in spring than most soils in the county. 


CAPABILITY UNIT Ie-9 

This unit consists of Fox silt loam, 2 to 6 percent slopes, 
eroded. This soil is well drained and is on outwash plains. 
It is moderately deep over sand and gravel. The effective 
rooting depth is about 3 feet. Permeability is moderate 
above the sand and gravel, and available water capacity 
is also moderate. 

This soil is suited to all crops commonly grown in the 
county. It is well suited to small grain, alfalfa-grass hay, 
and clover-grass hay; and these are the main crops grown. 
Insufficient moisture often limits plant growth. 

This soil is easy to cultivate. Erosion 1s the main haz- 
ard. Droughtiness caused by the moderate depth to sand 
and gravel and insufficient moisture is a limitation. Ero- 
sion-control practices are needed that will minimize soil 
loss, and irrigation is needed to insure an adequate sup- 
ply of water for crops. 


CAPABILITY UNIT Ie-12 
This unit consists of Crosby-Miami silt loams, 2 to 6 
percent slopes, eroded. These are deep soils on uplands. 
The surface layer is silt loam. Permeability is slow in the 
somewhat poorly drained Crosby soil. Permeability is 
moderate in the well-drained Miami soil. Available water 
capacity is high in both these soils. 
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Figure 10.—Genesee silt loam, flooded after a spring rain. 


These soils are suited to all crops commonly grown in 
the county. Corn, soybeans, small grain, clover-grass hay, 
and alfalfa-grass hay are the main crops. Trees also grow 
well on these soils. 

Erosion is a hazard. Wetness resulting from a seasonal 
high water table is a limitation in the Crosby soil but 
not in the Miami soil. Management practices are needed 
to minimize soil loss. Constructing shallow surface drains 
and installing drainage tiles are practices that help to 
reduce wetness. Careful management to control the haz- 
ard of erosion is needed if these soils are used intensively 
for row crops. 

CAPABILITY UNIT IIw-1 

This unit consists of deep, very poorly drained Brooks- 
ton, Mahalasville, Ragsdale, and Westland soils. These 
soils are on nearly level outwash plains and in depres- 
sions on uplands. The surface layer is silty clay loam or 
silt loam. Permeability is slow, and available water 
capacity is high. 

If these soils are artificially drained, they are suited to 
all crops commonly grown in the county. Corn (fig. 11) 
and soybeans are the main crops. 


These soils are easy to cultivate. If these soils are 
plowed when they are too wet, large clods form and 
become very firm when dry. These clods make it difficult. 
to prepare a seedbed. Dry, very firm clods generally do 
not occur in Brookston silt loam, overwash. Wetness 
caused by a seasonal high water table and surface pond- 
ing (fig. 12) are limitations. Constructing shallow surface 
drains and installing drainage tiles are practices that 
help to reduce wetness. If these soils are properly man- 
aged, they are suited to intensive use for row crops. 


CAPABILITY UNIT IIw-2 


This unit consists of deep, somewhat poorly drained, 
nearly level soils of the Crosby, Fincastle, Reesville, 
Sleeth, and Whitaker series. These soils are on uplands 
and outwash plains. The surface layer is silt loam. 

Permeability is slow in the Crosby, Fincastle, and Rees- 
ville soils and moderate in the Sleeth and Whitaker soils. 
Available water capacity is high in all the soils in this 
unit. 

These soils are suited to all crops commonly grown in 
the county. Corn and soybeans are the main crops. 
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Figure 11,—Corn stubble on nearly level Brookston silty clay loam, which is in capability unit [Iw-1. Drying and storage silos for 
grain are in the background. 


These soils are easy to cultivate. If the surface of these 
soils is not protected, rain generally loosens and re- 
arranges the exposed soil particles and causes them to seal. 
This sealing causes a thin crust to form when the surface 
soil dries. This crust can retard the emergence of plant 
seedlings, increase surface runoff, and reduce infiltration. 
Wetness resulting from a seasonal high water table is a 
limitation. Constructing shallow surface drains and in- 
stalling tile drains are methods that help to reduce wet- 
ness. If these soils are properly managed, they are suited 
to intensive use for row crops. 


CAPABILITY UNIT IIw-7 


This unit consists of Shoals silt loam. This soil is deep 
and somewhat poorly drained. It is on bottom Jands and 
is subject to flooding. Permeability is moderate, and 
available water capacity is high. 

If this soil is artificially drained, it is suited to most 
crops commonly grown in the county. Corn and soybeans 
are the main crops. Narrow or irregularly shaped areas 
of this soil that are difficult to cultivate are suited to 
permanent pasture, wildlife habitat, and woodland. 

This soil is easy to cultivate. Wetness caused by a 
seasonal high water table is a limitation. Stream flooding 
generally 1s a hazard in spring. Constructing surface 
drainage ditches and installing drainage tiles are prac- 


tices that help to reduce wetness. Well-established sod in 
overflow channels and along bare embankments helps to 
reduce scouring. Diversion of runoff from uplands helps 
to reduce flooding in some areas. If this soil is properly 
managed, it is suited to.intensive use for row crops. 


CAPABILITY UNIT Hs-1 


This unit consists of Fox silt loam, 0 to 2 percent slopes. 
This soil is well drained and is on outwash plains. It is 
moderately deep over sand and gravel. The effective root- 
ing depth is about 3 feet. Permeability is moderate above 
the sand and gravel, and available water capacity is also 
moderate. 

This soil is suited to all crops commonly grown in the 
county. It is well suited to small grain, alfalfa-grass hay, 
and clover-grass hay. These crops and corn and soybeans 
are the main crops grown. Insufficient moisture often 
limits plant growth. 

This soil is easy to cultivate. Droughtiness caused by 
the moderate depth to sand and gravel and insufficient 
moisture is a limitation. Irrigation is needed to insure an 
adequate supply of water for crops. 


CAPABILITY UNIT IITe-1 


This unit consists of deep, well-drained soils of the 
Miami series. These soils are on uplands. The gently slop- 
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Figure 12.—Water ponded on Ragsdale silty clay loam, which is in capability unit Iw-1. 


ing soils are severely eroded, and the moderately sloping 
soils are eroded. The surface layer is clay loam or silt 
loam. Permeability is moderate, and available water 
capacity is high. 

These soils are suited to all crops commonly grown in 
the county. Corn, soybeans, small grain, clover-grass hay, 
and alfalfa-grass hay are the main crops grown. Trees 
also grow well on these soils. 

Erosion and runoff are hazards. Management practices 
that help to reduce runoff and soil loss are needed. Im- 
provement of tilth and an increase in content of organic 
matter are needed on the severely eroded soil. 


CAPABILITY UNIT Mle-3 

This unit consists of Fox silt loam, 6 to 12 percent 
slopes, eroded. This soil is well drained and is on out- 
wash plains. It is moderately deep over sand and gravel. 
The effective rooting depth is about 3 feet. Permeability 
is moderate above the sand and gravel, and available 
water capacity is also moderate. 

This soil is better suited to alfalfa-grass hay, clover- 
grass hay, and small grain than to corn and soybeans. 
Insufficient moisture often limits plant growth. 


Erosion and runoff are hazards. Management prac- 
tices that help to reduce runoff and soil loss are needed. 
Droughtiness caused by the moderate depth to sand and 
gravel and insufficient moisture are limitations. 


CAPABILITY UNIT IITw-9 


This unit consists of Sloan silt loam. This soil is deep, 
very poorly drained, and nearly level. It is in_depres- 
sions on bottom lands and is subject to occasional flooding. 
Permeability is moderate, and available water capacity 
is high. 

Tf this soil is artificially drained, it is suited to most 
crops commonly grown in the county. Corn and soybeans 
are the main crops. Narrow or irregularly shaped areas 
of this soil that are difficult to cultivate are suited to 
water-tolerant grasses, to trees, and to wildlife. 

This soil is easy to cultivate. Wetness caused by a 
seasonal high water table and surface ponding are limi- 
tations. Stream flooding generally is a hazard in spring. 
Constructing ditches and installing drainage tiles are 
practices that help to reduce wetness. Intercepting water 
that seeps from higher soils also helps to reduce wetness 
in some areas. If this soil is properly managed, it is 
suited to intensive use for row crops. 
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CAPABILITY UNIT IVe-1 


This unit consists of deep, well-drained soils of the 
Miami series. These soils are on uplands. The moderately 
sloping soils are severely, eroded, and strongly sloping 
soils are eroded. The surface layer is clay loam or silt 
loam. Permeability is moderate, and available water 
capacity is high. 

These soils are better suited to small grain, alfalfa- 
grass hay, or clover-grass hay than to row crops. On the 
moderately sloping soil, the main crops grown are corn, 
soybeans, smal] grain, alfalfa-grass hay, and clover-grass 
hay. On the strongly sloping soil, the main crops are 
grasses and legumes. Trees also grow well on these soils. 

Runoff and erosion are hazards. Management prac- 
tices that help to reduce runoff and soil loss are needed. 
Improvement of tilth and an increase in content of 
organic matter are needed on the severely eroded soil. 
Grasses and legumes and minimum tillage help to im- 
prove tilth, conserve moisture, reduce runoff, and limit 
soil loss. The operation of some equipment is limited on 
the strongly sloping soils. 


CAPABILITY UNIT VIe-1 


This unit consists of deep, well-drained soils of the 
Miami series. These soils are on uplands. The strongly 
sloping soils are severely eroded, and moderately steep 
soils are eroded. The surface layer is clay loam or silt 
loam. Permeability is moderate, and available water 
capacity is high. 

These soils are suited to pasture, hay crops, and wood- 
land. Legumes, grasses, and small grain are the main 
crops grown. Trees also grow well on these soils. 

Erosion and runoff are hazards. Management prac- 
tices that help to reduce runoff and soil loss are needed. 
Improvement of tilth and an increase in content of 
organic matter are needed on the severely eroded soil. 
Grasses and legumes and minimum tillage help to im- 
prove tilth, conserve moisture, reduce runoff, and limit 
soil loss. The operation of some equipment is severely 
limited on these soils. 


CAPABILITY UNIT VIle-2 

This unit consists of Hennepin loam, 25 to 50 percent 
slopes. This soil is deep, well drained, and on uplands. 
Permeability is moderate, and available water capacity 
is high. 

This soil is suited to many species of trees. Some areas 
are grazed, but most areas are in woodland. 

Erosion and very rapid runoff are hazards, and steep- 
ness of the slopes is a limitation. Management practices 
that help to reduce runoff and soil loss are needed. 


Estimated yields 


Estimated yields of the principal crops grown in Boone 
County are shown in table 2. These yields are averages 
for a period of 5 to 10 years. They are based on farm 
records, on interviews with farmers and with members of 
the staff of the Purdue University Agricultural Experi- 
ment Station, and on direct observations by soil scientists 
and soil conservationists. Factors considered in making 
the estimated yields were the prevailing climate, the 
characteristics of the soils, and the influence of different 
kinds of management on the soils. 


These figures are not intended to apply directly to 
specific tracts of land for any particular year, because 
soils vary somewhat from place to place, management 
practices differ from farm to farm, and weather condi- 
tions vary from year to year. Nevertheless, the estimated 
yields are useful in showing relative productivity of the 
soils. 

The following are assumed to be part of a management 
system needed to obtain the yields in table 2. 


1. Using cropping systems that maintain tilth and 
organic-matter content. 

2. Controlling erosion to the maximum extent pos- 
sible so that qualities of the soil will be main- 
tained or improved rather than impaired. 

3. Maintaining a high level of fertility by means of 
frequent soi! tests and use of fertilizer in accord- 
ance with recommendations of the Purdue Uni- 
versity Agricultural Experiment Station. 

4. Liming soils in accordance with the results of 
soil tests. 

5. Using crop residue to the fullest extent to pro- 

tect and improve the soil. 

Following minimum tillage practices. 

Planting only the crop varieties that are best 

adapted to the soils and climate. 

Controlling weeds and insects thoroughly by till- 

age and the use of pesticides and herbicides. 

9. Draining wet areas well enough that wetness 
does not restrict yields. 


Trees and Shrubs’ 


Table 3 provides information about.the characteristics 
and suitable uses of trees and shrubs. The table includes 
only a partial list of the trees and shrubs suited to the 
soils of Boone County. The tree and shrub suitability 
group of cach individual soil is given in the “Guide to 
Mapping Units” and at the end of the soil description. 

Among the soil characteristics that most affect the 
growth of trees and shrubs are available water capacity, 
natural drainage, and thickness of the root zone. Other 
important characteristics are aeration, thickness of the 
surface layer, natural supply of nutrients, texture and 
consistence of soil material, and depth to the water table. 
The tree and shrub suitability groups are based mainly 
on natural drainage and available water capacity of the 
soils. 

Trees and shrubs are very useful for shade, screen 
plantings, windbreaks, cover for wildlife, cover for road 
cuts, and erosion control. In addition they have esthetic 
values if planted in parks and other recreation areas; 
around homes in the country and built-up residential 
areas; for beautification along highways, streets, and 
roads; and for overall community beautification. Many 
plants serve more than one purpose. Shelterbelts and 
windbreaks to the north and west of buildings give year- 
round protection from wind, as well as adding to the 
attractiveness of the landscape and providing cover for 
wildlife. Some plants that provide food and cover for 
wildlife also make good hedges. 
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TABLE 2.—Hstimated average yields per acre of principal crops grown in county 


[Dashed lines indicate that the crop either is not grown or is not suited to the soil specified] 


Soil Corn Soy- | Wheat | Oats Clover- Alfalfa- 
beans grass hay | grass hay 
Bu. Bu. Bu. Bu. Tons Tons 
Brookston silt loam, overwash___.----------------------------------- 130 45 50 90 4.0 5.5 
Brookston silty clay loam___---.------------------------------------ 130 45 50 90 4,0 5.5 
Crosby silt loam, 0 to 3 percent slopes___--------.-.------------------ 120 40 50 85 4.0 5.5 
Crosby-Miami silt loams, 2 to 6 percent slopes, eroded_..___--_---_----- 115 35 50 85 4.0 5.0 
Fincastle silt loam, 0 to 3 percent slopes 120 40 50 85 4.0 5.5 
Fox silt loam, 0 to 2 percent slopes___-.----- 85 30 50 60 3.5 4.5 
Fox silt loam, 2 to 6 percent slopes, eroded________.-_.---------------- 85 30 45 60 3.5 4.5 
Fox silt loam, 6 to 12 percent slopes, eroded 80 25 40 55 3. 2 4.0 
Geneseevsilt. loam ¢-- 2-2) oe oee eee eeu os sete cca sess tee lee el i 115 40 Ineo vee nclesadeess|Sooeeteecs|suecesende 
Hennepin loam, 25 to 50 percent slopes________.-----------------------]--------|--------|--------]--------]----------]---------- 
Mahalasville silty clay loam__--------------------------------------- 130 45 50 90 4,0 5. 5 
Miami silt loam, 0 to 2 percent slopes_..__---------------------------- 120 40 50 90 4.5 5.5 
Miami silt loam, 2 to 6 percent slopes, eroded_______.-..--------------- 110 35 50 85 4.0 5.0 
Miami silt loam, 6 to 12 percent slopes, eroded____._-.----------------- 100 30 45 70 4.0 5.0 
Miami silt loam, 12 to 18 percent slopes, eroded.___.-._----_---.-.----- 75 25 40 70 3.5 4.5 
Miami silt loam, 18 to 25 percent slopes, eroded____.-_..._-.-----------]--------|-------- 35 55 3.5 4,0 
Miami clay loam, 2 to 6 percent slopes, severely eroded. __-------------- 100 30 45 70 3.8 5. 0 
Miami clay loam, 6 to 12 percent slopes, severely eroded_____..-.-.----- 75 25 40 70 3.5 4.5 
Miami clay loam, 12 to 18 percent slopes, severely eroded__.__.-.-_-----|-----~--|-------- 30 55 3.0 4,0 
Ockley silt loam, 0 to 2 percent slopes. _------------------------------ 120 40 50 90 4.5 5. 5 
Ockley silt loam, 2 to 6 percent slopes, eroded_____.-_..-.------------- 105 35 45 70 4.0 4,5 
Ragsdale silty clay loam_____..-.----------------------------------- 130 45 50 90 4.0 5. 5 
Reesvillevsilt loam=..222-252 c4-ccccs-esesee ses ucete loss de nce oee eee 120 40 50 85 4.0 5.5 
Shoals silt-loam:..u22lavi fees ss eos oe stetsee bese descteec le eee ees 115 40 Woot hole eee eons coe eee ee coe ea 


Sleeth: silt: loams.2o- on Sees e owe cette a bee ok ee os Lee teles eh 115 40 50 85 4.0 5. 0 


Sloan Sil€-lodmss.22 225 ooo haere petes so eeet Celeeec soso 110 ADS Wen oo ae! Seb en Mee Soe el ote a en 
Westland silty clay loam_._--_-------------------------------------- 130 45 50 90 4.0 5.5 
Whitaker silt: loame2 222-222 52seecccccesenet cee bee eee eee cece ee oes 115 40 50 85 4.0 5.5 


Tasie 3.—Tree and shrub planting guide 


[Dashes indicate that, on the soils of the particular group, the plant is not suitable for any of the specified uses] 


Suitable uses, by tree and shrub suitability groups 


Plant Characteristics of the plant 


Group 2 Group 3 


Group 1 Group 4 


Arborvitae, Ameri- 
can. 


Arrowwood.___---- 


Ash, mountain_-__-- 


Autumn-olive___--- 


Basswood____.----- 


Height of 20 to 30 feet at ma- 
turity; evergreen. 


Height of 6 to 10 feet at ma- 
turity; attractive flower 
and fruit; shade tolerant. 


Height of 40 +o 50 feet at ma- 
turity; white flowers, 
reddish-orange fruit. 


Height of 6 to 12 feet at ma- 
turity; yellow flowers, red 
berries; leaves are green on 
top and silver on bottom. 


Height of 80 to 100 feet at 
maturity; flowers attract 
honeybees; winged seeds. 


Screen planting 
and windbreak; 
ornamental. 


Screen planting; 
wildlife food 
and cover; road 
cuts. 


Sereen planting 
and windbreak; 
ornamental; 
wildlife food 
and cover; 
road cuts. 


Shade; wildlife 
food and cover. 


Ornamental and 
shade; wildlife 
food and cover. 


Screen planting 
and windbreak ; 
ornamental ; 
wildlife food 
and cover; 
road cuts and 
eroded areas. 


Screen planting 
and windbreak ; 
ornamental; 
wildlife food 
and cover; 
road cuts and 
eroded areas. 
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Plant 


Birch: 
Red River_____ 


Burningbush, 
winged. 


Cherry, cornelian._ 


Cranberry, 
highbush. 


Dogwood: 
Flowering... ..__ 


Elderberry, 
American. 


Characteristics of the plant 


Height of 50 to 60 feet at ma- 
turity; red to pink bark, 
peels around trunk; shade 
tolerant. 

Height of 30 to 40 feet at ma- 
turity; white bark; usually 
planted in clumps of 3 or 4 
trees; shade tolerant. 


Height of 12 to 16 feet at 
maturity; white clustered 
flowers; blue-black fruit; 
shade tolerant. 


Height of 8 to 10 feet at 
maturity; red fruit; winged 
twigs. 


Height of 8 to 10 feet at 
maturity; yellow blossoms; 
large red fruit; shade 
tolerant. 


Height of 6 to 10 feet at 
maturity; white flowers; 
red berries; red fall foliage. 


Height of 12 to 20 feet at 
maturity; white flowers; 
red fruit; shade tolerant. 


Height of 6 to 8 feet at ma- 
turity; white fruit; gray 
branches; shade tolerant. 


Height of 8 to 10 feet at 
maturity; green-white flow- 
er; white fruit; purplish- 
red to red branches; shade 
tolerant. 


Height of 8 to 10 feet at 
maturity; white flowers; 
blue fruit; shade tolerant. 


Height of 6 to 8 feet at ma- 
turity; white flower; blue- 
black fruit. 


Height of 8 to 10 feet at 
maturity; yellow flowers; 
shade tolerant. 


Height of 50 to 60 feet at 
maturity; scarlet fall color; 
shade tolerant. 

Height of 50 to 60 feet at 
maturity; red to scarlet fall 
color; winged bark on limbs. 


Suitable uses, by tree and shrub suitability groups 


Group 1 


Group 2 


Ornamental and 
shade; road 
cuts. 


Screen planting 
and windbreak; 
wildlife food 
and cover; 
‘road cuts. 

Screen planting 
and. windbreak; 
wildlife food 
and cover; 
road cuts. 


Screen planting 
and windbreak; 
wildlife food 
and cover; 
road cuts. 


Wildlife food and 
cover. 


Ornamental and 
shade; wildlife 
food and cover. 

Ornamental and 
shade; road 
cuts. 


Screen planting 
and windbreak; 
wildlife food 
and cover; 
road cuts. 


Screen planting; 
ornamental; 
wildlife food 
and cover. 


Screen planting 
and windbreak; 
ornamental; 
wildlife food 
and cover. 


Screen planting 
and windbreak; 
wildlife food 
and cover; 
road cuts. 


Ornamental and 
shade; wildlife 
food and cover. 


Group 3 


Group 4 


Sereen planting 
and windbreak; 
wildlife food 
and cover; 
road cuts and 
eroded areas. 


Screen planting; 
wildlife food 
and cover; 
road cuts and 
eroded areas. 


Screen planting 
and windbreak; 
ornamental; 
wildlife food 
and cover. 


Ornamental and 
shade; wildlife 
food and cover. 


Screen planting 
and windbreak; 
wildlife food 
and cover; 
road cuts and 
eroded areas. 


Screen planting 
and windbreak; 
road cuts and 
eroded areas. 


Ornamental and 
shade; wildlife 
food and cover. 


Screen planting 
and windbreak; 
wildlife food 
and cover; 
road cuts and 
eroded areas. 


Ornamental and 
shade; wildlife 
food and cover; 
road cuts and 
eroded areas. 


Screen planting 
and windbreak; 
road cuts and 
eroded areas. 
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TABLE 3.—Tree and shrub planting guide—Continued 


Plant Characteristics of the plant 


Hazelnut (filbert)_._| Height of 6 to 8 feet at matu- 


rity; edible nuts. 


Height of 10 to 15 feet at 
maturity; white flowers; red 
fruit; fruit attracts song- 
birds. 


Honeysuckle, amur- 


Height of more than 50 feet at 
maturity; sheds needles in 
fall; shallow roots. 


Height of 10 to 12 feet at 
maturity; white to purple 
flowers. 


Larch, European_---_ 


Lilac, varieties... __- 


Locust: 


Black... ----- Height of 60 to 80 feet at 


maturity; white flowers; 
short thorns. 


Height of 50 to 60 feet at 
maturity; thin foliage; 
yellow fall color. 


Honey (thorn- 
less). 


Height of 50 to 60 feet at 
maturity; yellow to red fall 
foliage; rapid growth; shade 
tolerant. 


Height of 60 to 80 feet at 
maturity; red fall color; 
horizontal limbs. 

Height of 60 to 70 feet at 
maturity; scarlet fall foli- 
age. 


Height of 50 to 60 feet at 
maturity; two stiff needles 
in a clump. 


Height of 50 to 60 feet at 
maturity; two short, dark- 
green needles in a clump; 
crooked growth. 


Height of 70 to 80 feet at 
maturity; two long, dark- 
green needles in a clump. 


Maple, red__---.--- 


Scarlet..------- 


Pine: : 
Austrian_.----- 


Height of more than 100 feet 
at maturity; five soft, blue- 
green needles in a clump; 
long lived. 


Suitable uses, by tree and shrub suitability groups 


Screen planting 
and windbreak; 
wildlife food 
and cover; road 
cuts. 


Ornamental 
and shade. 


Ornamental and 
shade; road 
cuts. 


Ornamental and 
shade; wildlife 
food and cover. 


Group 2 


Screen planting 
and windbreak; 
wildlife food 
and cover; road 
cuts. 


Ornamental and 
shade; wildlife 
food and cover. 


Screen planting 
and wind- 
break; orna- 
mental and 
shade. 


Group 3 


Screen planting 


and windbreak; 
wildlife food 
and cover; road 
cuts and eroded 
areas. 


Screen planting 


and windbreak; 
wildlife food 
and cover; road 
cuts and eroded 
areas. 


Screen planting 


and windbreak; 
ornamental; 
wildlife food 
and cover; road 
cuts and eroded 
areas. 


Shade; wildlife 


food and cover; 
road cuts and 
eroded areas. 


Screen planting 


and wind- 
break; orna- 
mental and 
shade. 


Screen planting 


and wind- 
break; orna- 
mental and 
shade. 


Group 4 


Screen planting 
and windbreak; 
wildlife food 
and cover; road 
cuts and eroded 
areas. 


Screen planting 
and windbreak; 
ornamental; 
wildlife food 
and cover; road 
cuts and eroded 
areas. 


Shade; road cuts 
and eroded 
areas. 


Ornamental and 
shade. 


Screen planting 
and windbreak; 
ornamental and 
shade. 

Screen planting 
and windbreak ; 
road cuts and 
eroded areas. 


Screen planting 
and wind- 
break; orna- 
mental and 
shade. 
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Plant Characteristics of the plant 


Plum, wild_-------- 
red fall 
forming; 


turity; 
thicket 
tolerant. 


Height of 40 to 50 feet at 
maturity; slender columnar 
growth; short lived. 


color; 
shade 


Poplar: 
Lombardy- - - -- 


Height of over 100 feet at 
maturity; tulip like flowers. 


Height of 15 to 20 feet at 
maturity; silver-colored 
leaves and fruit. 


Serviceberry_.----_- Height of 8 to 15 feet at ma- 
turity; white flower; edible 
fruit; shade tolerant. 

Spicebush___.----_- Height of 8 to 10 feet at ma- 
turity; yellow flowers; red 
fruit; shade tolerant. 

Spruce: 

Norway...----- Height of 60 to 80 feet at ma- 
turity; short, dark-green 
needles; shade tolerant. 

White__-.---_- Height of 60 to 80 feet at ma- 
turity; light-green needles; 
slow growth; shade tolerant. 

Sumac: 

Cutleaf.--..-_. Height of 8 to 15 feet at 
maturity. 

Fragrant. .-_-_- Height of 6 to 8 feet at ma- 
turity; red fall color. 

Staghorn....__.| Height of 10 to 15 feet at 
maturity; red fruit held 
into winter. 

Sycamore-_-------.- Height of 90 to 100 feet at 


maturity; attractive white 
patches of bark. 


Viburnum, maple- 
leaf. 


Height of 4 to 8 feet at ma- 
turity; white flowers; blue- 
black fruit; shade tolerant. 


Willow: 

Blue Arctic..__)| Height of 5 to 7 feet at ma- 
turity; trims well into 
bluish-green hedge. 

Height of 15 to 20 feet at 
maturity; well suited to 


very wet areas. 


Medium purple. 
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Suitable uses, by tree and shrub suitability groups 


Screen planting; 
ornamental and 
shade; road 
cuts. 


Wildlife food and 
cover. 


Screen planting; 
road cuts. 


Screen planting 
and wind- 
break; road 
cuts. 


Height of 8 to 10 feet at ma- |-._.-----....-.--.|.-----------------|------------------ 


Group 4 


Wildlife food and 
cover; road cuts 
and eroded 
areas. 


Ornamental and 
shade; wildlife 
food and cover. 


Ornamental; 
wildlife food 
and cover. 


Wildlife food and 
cover. 


Screen planting 
and wind- 
break; orna- 
mental and 
shade. 

Screen planting 
and wind- 
break; orna- 
mental and 
shade. 


Screen planting; 
wildlife food 
and cover; road 
cuts. 


Ornamental and 
shade; road 
cuts. 


Wildlife food and 
cover; road 
cuts. 


Ornamental and 
shade; wildlife 
food and cover. 


Screen planting; 
ornamental; 
wildlife food 
and cover. 


Screen planting 
and wind- 
break; orna- 
mental and 
shade. 


Wildlife food and 
cover; road 
cuts and eroded 
areas. 


Screen planting; 
wildlife food 
and cover; 
road cuts and 
eroded areas. 


Screen planting; 
wildlife food 
and cover; road 
cuts and eroded 
areas. 

Screen planting; 
wildlife food 
and cover; road 
cuts and eroded 
areas. 


Wildlife food and 
cover; road 
cuts and eroded 
areas. 3 
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Wildlife 


A well-planned and well-managed system of farming 
that maintains the productivity of the soils will provide 
food and cover for wildlife. Farming that depletes the 
soils reduces the supply of food and the amount of cover. 
The resulting reduction in the population of desirable 
animals leads to an increase in the number of destructive 
insects and rodents and other undesirable animals. 

On most farms, the wildlife habitat can be improved 
by increasing and diversifying the supply of food and the 
areas of food and cover (2) and by providing travel 
lanes. 

Only a few farms in Boone County have an ideal bal- 
ance between cover and food for wildlife. Some farms are 
used almost entirely for row crops. On these farms, food 
for wildlife is abundant but cover is scarce. Other farms 
are largely in pasture and woodland, which furnish 
ample cover but little food. 

Cropland, pasture, and woodland can all be managed 
so that both food and cover are made available. On crop- 
land, cover can be provided by establishing fence rows, 
windbreaks, and perennial field borders and by planting 
vegetation in waterways and on the banks of drainage 
ditches and streams. In addition to these places of cover, 
odd areas in fields and areas around ponds and in very wet, 
spots can be used for both food and cover. In pasture or 
woodland, food can be provided by border plantings of 
grasses, conifers, grains, and suitable shrubs (see table 
3 in the section “Trees and Shrubs”). 

The kinds of wildlife that live in an area are related to 
the kinds of soils and to other environmental factors. For 
that reason, the kinds of wildlife in Boone County are 
discussed according to their relationship to the six soil 
associations, which are described in the section “General 
Soil Map.” Food in the form of farm crops is abundant 
in much of the county, but cover for small animals is 
lacking in most places. 

Bobwhite quail are in all six soil associations. Quail 
prefer the edges of fields and woods where they can 
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obtain food and cover. Compared with other counties in 
the state, Boone County has a small number of these 
birds. A few migrating waterfowl, mainly ducks, pass 
through the county in fall and in spring. Mallards and 
black ducks are the most numerous. These birds stop for 
short periods of time at many of the ponds and streams 
in the county. 

The number of deer in Boone County is small because 
of the high percentage of cultivated land and the expand- 
ing cities and towns. Most of the desirable habitat for 
deer is in soil associations 3, 4, and 5. 

Rabbits and squirrels are the most abundant small 
game animals in all six associations but are less numerous 
in associations 1, 2, and 6 than in the other associations. 
Rabbits prefer cropland or the edges of fields, where they 
can obtain food and cover. Squirrels are plentiful in small 
woodlots and on wooded streambanks that are adjacent 
to cultivated areas. 


Recreation 


The Outdoor Recreation Resources Review Commission 
predicts that the need for outdoor recreational facilities 
will greatly increase during the latter half of the twen- 
tieth century (4). The Commission recommends that land- 
use planning include planning for outdoor recreation. 

The landscape and resources of Boone County and the 
location of the county in relation to centers of population 
make it possible to develop some recreational enterprises 
that, could produce income. The most likely enterprises 
include parks, improved picnic areas, golf courses, hunt- 
ing areas, and fishing waters. Several private recreational 
facilities have been established and are in use. 

In table 4 the soils in Boone County are rated accord- 
ing to their limitations for developing five kinds of recre- 
ation facilities. The ratings are guides for preliminary 
planning and selection of sites; they do not eliminate the 
need for onsite investigation. The column headings in 
table 4 and the factors considered in deriving the limita- 
tions are explained here. 


“‘TasBie 4.—Limitations of soils for recreational uses 


[The soils are rated on the basis of three classes of soil imitations: slight means the soil is relatively free of limitations or the limitations 
are easily overcome; moderate indicates that overcoming the limitations is generally feasible; and severe indicates that the use of the 


soil for this purpose is questionable] 


Soil series and 
map symbols 


Brookston: Br, Bs. 


Crosby: CrA,CsB2. 
For Miami 
part of 
Cs B2, see 
Miami 
series, unit 
MmB2., 


Pienic areas, parks, 
and extensive 
play areas 


Severe: very poorly 
drained; seasonal 
high water table; 


subject to ponding. 


Moderate: some- 
what poorly 
drained; seasonal 
high water table. 


Tent and trailer 
campsites 


Severe: very poorly 
drained; seasonal 
high water table; 


subject to ponding. 


Moderate: some- 
what poorly 
drained; seasonal 
high water table; 
soft when wet. 


Golf fairways 


Severe: very poorly 
drained; seasonal 
high water table; 


subject to ponding. 


Moderate: some- 
what poorly 
drained; seasonal 
high water table. 


Bridle paths, nature 
trails, and hiking 
trails 


Playgrounds, athletic 
fields, and other 
intensive play areas 


Severe: very poorly 
drained; seasonal 
high water table; 


subject to ponding. 


Moderate: some- 
what poorly 
drained; seasonal 
high water table; 
muddy when wet. 


Severe: very poorly 
drained; seasonal 
high water table; 
subject to ponding. 


Moderate: some- 
what poorly 
drained; seasonal 
high water table. 


Soil series and 
map symbols 


Fincastle: FeA____ 
Fox: 
FsA__--- ~~~ - 
FS B2ucec esac 
FsG2e sao tacts 
Genesee: Gn___._- 
Hennepin: HeF___- 
Mahalasville: Ma_-_ 
Miami: 
MmA_______-- 
MmB2, MsB3_-_ 
MmC2, MsC3__ 
MmD2, MmE2, 
MsD3. 
Ockley: 
OcAsacnncsicne 
OCB2eeccleue 2. 
Ragsdale: Ra____- 
Reesville: Re ____- 
Shoals: Sh__.-.--- 
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Picnic areas, parks, 
and extensive 
play areas 


Moderate: some- 
what poorly 
drained; seasonal 
high water table. 


Slightsocc2. peta 
Slight..-.---.---22- 
Moderate: subject 
to erosion. 

Moderate: subject 


to flooding during 
season of use. 


Severe: subject to 
erosion; slope 
hinders develop- 
ment of site. 


Severe: very 
poorly drained; 
seasonal high 
water table; 
subject to 
ponding. 


Moderate: 


3: subject 
to erosion. 


Severe: subject to 
erosion; slope 
hinders develop- 
ment of site. 


Slight.._....--.---- 
Slight.....-.------- 


Severe: very 
poorly drained; 
seasonal high 
water table; sub- 
ject to ponding. 


Moderate: some- 
what poorly 
drained; seasonal 
high water table. 


Severe: subject to 
flooding; some- 
what poorly 
drained; seasonal 
high water table. 


Tent and trailer 
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Bridle paths, nature 


campsites Golf fairways trails, and hiking 
trails 
Moderate: some- Moderate: some- Moderate: some- 


what poorly 
drained; seasonal 
high water table; 
soft when wet. 


Slight__.._.______--- 
Slight..___...------ 
Moderate: subject 
to erosion. 

Severe: subject to 
flooding. 

Severe: subject to 


erosion; slope 
hinders develop- 
ment of site. 


Severe: very 
poorly drained; 
seasonal high 
water table; 
subject to 
ponding. 


Moderate: 
to erosion. 


subject 


Severe: subject to 
erosion; slope 
hinders develop- 
ment of site. 


Slight__...--2--- 22. 
Slight_.----.-.----- 


Severe: very 
poorly drained; 
seasonal high 
water table; sub- 
ject to ponding. 


Moderate: some- 
what poorly 
drained; seasonal 
high water table; 
soft when wet. 


Severe: subject to 
flooding; some- 
what poorly 
drained; seasonal 
high water table. 


what poorly 
drained; seasonal 
high water table. 


Slight 
Slight 


Moderate: 


subject 
to erosion; 
droughty. 


Moderate: subject 
to flooding. 


Severe: subject to 
erosion. 


Severe: very 
poorly drained; 
seasonal high 
water table; 
subject to 
ponding. 


Moderate: 
to erosion. 


subject 


Severe: subject to 
erosion. 


Severe: very 
poorly drained; 
seasonal high 
water table; sub- 
ject to ponding. 


Moderate: some- 
what poorly 
drained; seasonal 
high water table. 


Moderate: subject 
to flooding; 
somewhat poorly 
drained; seasonal 
high water table. 


what poorly 

drained; seasonal 
high water table; 
muddy when wet. 


Moderate: subject 
to erosion. 
Moderate: subject 


to flooding; mud- 
dy when wet. 


Severe: subject to 
erosion. 
Severe: very 


poorly drained; 
seasonal high 
water table; 
subject to 
ponding. 


Moderate: 
to erosion. 


subject 


Severe: subject to 
severe erosion; 
slippery when 
wet. 


Severe: very 
poorly drained; 
seasonal high 
water table; sub- 
ject to ponding. 


Moderate: some- 
what poorly 
drained; seasonal 
high water table; 
muddy when wet. 


Moderate: subject 
to flooding; 
somewhat poorly 
drained; seasonal 
high water table; 
muddy when wet. 


Playgrounds, athletic 
fields, and other 
intensive play areas 


Moderate: some- 
what poorly 
drained; seasonal 
high water table. 


Slight. 

Moderate: slope 
hinders develop- 
ment of site. 

Severe: slope 
verely hinders 
development of 
site. 


se- 


Severe: subject to 
flooding. 
Severe: slope se- 


verely hinders 
development of 
site. 


Severe: very 
poorly drained; 
seasonal high 
water table; 
subject to 
ponding. 


Slight. 


Moderate: slope 
hinders develop- 
ment of site. 

Severe: slope 
severely hinders 
development of 
site. 

Severe: slope 
severely hinders 
development of 
site. 


Slight. 

Moderate: slope 
hinders develop- 
ment of site. 


Severe: very 
poorly drained; 
seasonal high 
water table; sub- 
ject to ponding. 


Moderate: some- 
what poorly 
drained; seasonal 
high water table. 


Severe: subject to 
flooding; some- 
what poorly 
drained; seasonal 
high water table. 
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Tasie 4.—Limitations of soils for recreational uses—Continued 


Soil series and 
map symbols 


Sleeth: St... ...-2- 


Westland: We--__. 


Whitaker: Wh. ___ 


Picnic areas, parks, 
and extensive 
play areas 


Moderate: some- 
what poorly 
drained; seasonal 
high water table. 


Severe: subject to 
flooding; very 
poorly drained; 
seasonal high 
water table; sub- 
ject to ponding. 


Severe: very 
poorly drained; 
seasonal high 
water table; sub- 
ject to ponding. 


Moderate: some- 
what poorly 
drained; seasonal 
high water table. 


Tent and trailer 
campsites 


Moderate: some- 
what poorly 
drained; seasonal 
high water table; 
soft when wet. 


Severe: subject to 
flooding; very 
poorly drained; 
seasonal high 
water table; sub- 
ject to ponding. 


Severe: very 
poorly drained; 
seasonal high 
water table; sub- 
ject to ponding. 


Moderate: some- 
what poorly 
drained; seasonal 
high water table; 


Golf fairways 


Moderate: some- 
what poorly 
drained; seasonal 
high water table. 


Severe: subject to 
flooding; very 
poorly drained; 
seasonal high 
water table; sub- 
ject to ponding. 


Severe: very 
poorly drained; 
seasonal high 
water table; sub- 
ject to ponding. 


Moderate: some- 
what poorly 
drained; seasonal 
high water table. 


Bridle paths, nature | Playgrounds, athletic 


trails, and hiking 
trails 


Moderate: some- 
what poorly 
drained; seasonal 
high water table; 


muddy when wet. 


Severe: subject to 
flooding; very 
poorly drained; 
seasonal! high 
water table; sub- 
ject to ponding. 


Severe: very 
poorly drained; 
seasonal high 
water table; sub- 
ject to ponding. 


Moderate: some- 
what poorly 
drained; seasonal 
high water table; 


fields, and other 
intensive play areas 


Moderate: some- 
what poorly 
drained; seasonal 
high water table. 


Severe: subject to 
flooding; very 
poorly drained; 
seasonal high 
water table; sub- 
ject to ponding. 


Severe: very 
poorly drained; 
seasonal high 
water table; sub- 
ject to ponding. 


Moderate: some- 
what poorly 
drained; seasonal 
high water table. 


soft when wet. 


muddy when wet. 


Picnic areas, parks, and extensive play areas—These 
are areas used for picnicking in a natural outdoor en- 
vironment. They are subjected to heavy foot traffic. Fac- 
tors evaluated are wetness, flood hazard, slope, surface 
texture, stoniness, and rockiness. Such features as pres- 
ence of trees or ponds, which may affect the desirability 
of a site, were not considered. 

Tent and trailer campsites.—These are areas for tent 
and trailer camping and the accompanying activities of 
outdoor living. Factors evaluated are wetness, flood haz- 
ard, permeability, slope, surface texture, stoniness, and 
rockiness. 

Golf fairways.—F actors evaluated are wetness, flood 
hazard, slope, droughtiness, surface texture, stoniness, 
and rockiness. 

Bridle paths, nature trails, and hiking trails —These 
are areas for riding, cross-country hiking, and other in- 
tensive uses that involve movement. of people. Factors 
considered are wetness, flood hazard, slope, surface tex- 
ture, stability, stoniness, and rockiness. 

Playgrounds, athletic fields, and intensive play areas.— 
These are areas for play and for organized games such 
as baseball, football, tennis, badminton, and the like. 
Factors evaluated are wetness, flood hazard, slope, surface 
texture, stoniness, and rockiness. 


Engineering Uses of the Soils °* 


This section of the soil survey is useful to those who 
need information about soils used as structural material 
or as foundations upon which structures are built. Among 
those who can benefit from this section are planning com- 


3Max L. Evans, area engineer, Soil Conservation Service, as- 
sisted in the preparation of this section. 


missioners, town and city managers, land developers, en- 
gineers, contractors, and farmers. 

Among the soil properties important in engineering are 
permeability, shear strength, compaction characteristics, 
drainage, shrink-swell potential, grain size, plasticity, 
and soil reaction. Also important are depth to the water 
table, depth to bedrock, and slope. These properties, in 
various degrees and combinations, affect construction and 
maintenance of roads, airports, pipelines, foundations for 
small buildings, irrigation systems, ponds, small dams, 
and systems for disposal of sewage and refuse. 

aeematoe in this section can be helpful to those 
who— 


1. ‘Select potential residential, industrial, commer- 
cial, and recreational areas. 

2. Evaluate alternate routes for roads, highways, 
pipelines, and underground cables. 

8. Seek sources of gravel, sand, or clay. 

4. Plan farm drainage systems, irrigation systems, 
ponds, terraces, and other structures for control- 
ling water and conserving soil. 

5. Correlate performance of structures already 
built, with properties of the kinds of soil on 
which they are built for the purpose of predict- 
ing the performance of structures on the same or 
similar kinds of soil in other locations. 

6. Predict the trafficability of soils for cross-country 
movement of vehicles and construction equip- 
ment. 

7. Develop preliminary estimates pertinent to con- 
struction In a particular area. 


Most. of the information in this section is presented in 
tables 5, 6, and 7, which show, respectively, the results of 
engineering laboratory tests on soil samples, estimates of 
several soil properties significant in engineering, and 
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interpretations of soil properties as they affect, various 
engineering uses; 

This information, along with the soil map and other 
parts of this publication, can be used to make interpreta- 
tions besides those in table 7 and also can be used to 
make other useful maps. It does not, however, eliminate 
need for further investigation at sites selected for engi- 
neering works, especially works that involve heavy loads 
or that require excavations to depths greater than those 
generally shown in the tables. Also, inspection of sites, 
especially of small ones, is needed because a delineated 
area of a given soil may contain small areas of other 
soils that have strongly contrasting properties and dif- 
ferent suitabilities or limitations for engineering. 

Some of the terms used in this soil survey have differ- 
ent meanings in soil science than in engineering. The 
Glossary defines many of these terms as they are com- 
monly used in soil science. 


Engineering classification systems 


The two systems most commonly used in classifying 
soils for engineering are the Unified system (8), used by 
SCS engineers, the Department of Defense, and others, 
and the AASHO system (/), developed by the American 
Association of State Highway Officials and generally 
used by highway engineers. 

In the Unified system, soils are classified according to 
particle-size distribution, plasticity, liquid limit, and 
organic-matter content. Soils are grouped in 15 classes, 
There are cight classes of coarse-grained soils, identified 
as GW, GP, GM, GC, SW, SP, SM, and SC; six classes 
of fine-grained soils, identified as ML, Cl, OL, MH, CH, 
and OH; and one class of highly organic soils, identified 
as Pt. Soils on the borderline between two classes are des- 
ignated by symbols for both classes, for example ML-CL. 
Table 5 gives the Unified classification of each soil for 
which laboratory test data are available, and table 6 gives 
the estimated Unified classification of each soil in the 
county. 

In the AASHO system, 2 soil is placed in one of seven 
basic groups, ranging from A-1 through A-7, on the 
basis of grain-size distribution, liquid limit, and plas- 
ticity index. In group A-1 are gravelly soils of high bear- 
ing strength, the best soils for subgrade (foundation). At 
the other extreme, in group A~T, are clay soils that have 
low strength when wet and that are the poorest mineral 
soils for subgrade. If laboratory data are available to 
justify a further breakdown, the A-1, A-9, and A-7 
groups are divided as follows: A-l-a, A-l-b, A-2+4, 
A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi- 
tional refinement, the relative engineering value of soils 
within any group can be indicated by group index num- 
bers. Group index numbers range from 0 for the best 
material within a group to 20 for the poorest. The 
AASHO classification for tested soils, with group index 
numbers in parentheses, are given in table 5; the esti- 
mated AASHO classification, for each soil, without a 
group index number, is given in table 6. 


Engineering test data 


_ Table 5 presents test data on samples of five soil series 
in the county. These samples were tested by standard 
procedures in the laboratories of the Joint Highway Re- 


search Project, at Purdue University. The samples do not 
represent all the soils in Boone County, nor do they 
include the entire range of characteristics of any series 
sampled. Not all layers of each profile were sampled. The 
test. results, however, have been used as a general guide 
in estimating the engineering properties of the soils of 
the county. Tests were made for moisture-density rela- 
tionships, liquid limit, and plastic limit. Texture was 
determined by mechanical analysis. , 
Moisture-density relationships indicate the moisture 
content at which soil material can be compacted to maxi- 
mum dry density. If a soil is compacted at successively 
higher moisture content, assuming that the compactive 
effort remains the same, the density of the compacted 
material increases until the optimum moisture content is 
reached. After that, the density decreases with increase 
in moisture content. The ovendry weight, in pounds per 
cubie foot, of soil material that was compacted with 
standard compactive effort at optimum moisture content 
is termed the maximum dry density. Data on the rela- 
tionship of moisture to density are important in planning 
earthwork, for generally a soil is most stable if com- 


pacted to about its maximum dry density when it is at 


approximately the optimum moisture content. 

The tests for liquid limit and plastic limit indicate the 
effect of water on the consistence of soil material. The 
liquid limit is the moisture content at which the material 
changes from plastic to liquid. The plastic limit is the 
moisture content at which the soil material changes from 
semisolid to plastic. The plasticity index is the numerical 
difference between the liquid limit and the plastic limit. 
It indicates the range of moisture content within which a 
soil material is plastic. 

Mechanical analysis to determine the particle-size dis- 
tribution of the soil material was made by a combina- 
tion of the sieve and hydrometer methods. 


Estimated engineering properties 


Table 6 gives estimates of soil properties that affect 
engineering significantly. Since actual tests were made 
only for the five soils listed in table 5, it was necessary 
to estimate the engineering properties for the rest of the 
soils. Estimates were based upon a comparison of these 
soils with those that were sampled and tested and upon 
experiences gained from working with and observing 
similarly classified soils in other areas. These estimates 
provide information that an engineer would otherwise 
have to obtain for himself, but the estimates are not a 
substitute for the detailed tests needed at a specific site 
selected for construction purposes. The information in 
this table applies, in general, to 2 depth of 5 feet or less. 
The depth at which bedrock occurs is not given, because 
in this county all soils are more than 5 feet deep to 
bedrock. 

A brief explanation of each column in table 6 follows: 

Depth to seasonal high water table —This column lists 
the depth to the highest level of free water in the soil at 
the wettest time during the year. 

Depth from surface—Normally, only the major hori- 
zons and their depths are listed. Special horizons are 
listed when they have engineering properties significantly 
different from those of the adjacent horizons. 
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TABLE 5,—Hingineering 


[Tests performed by Soils and Pavement Design Laboratory, Joint Highway Research Project, School of Civil Engineering, Purdue 


of State Highway 


Moisture-density Mechanical analysis 2 
data ! ae — 
Report Percentage passing sieve— 
Soil name and location of sample Parent material No. Depth sa 
Maximum | Optimum 
dry moisture 
density 1 in. 44 in, 34 in 
In. Lb.fow. ft. Pet. 
Fincastle silt loam: Loess over glacial 5-1 0-8 104 19°) Se goles eoee 100 
SEYNW*, sec. 2, T. 19 N., R. 2 W. till of Wisconsin 5-6 26-41 98 D2 ps ot ce tes le ea 8 a BL ek eae 
(Modal). age. 5-8 60-72 132 8 100 96 93 
Miami silt loam: Glacial till of Wis- 7-1 0-8 108 17 100 96 96 
NEYSEX sec. 13, T. 19 N., R. 2 W. consin age. 7-2 8-20 108 17 100 99 97 
(Coarse textured). 7-5 46-55 127 10.) |h sesh 100 96 
Ockley silt loam: Loamy outwash 6-1 0-8 98 22) ceseue el bolweees 100 
SEMNE sec. 34, T. 20 N., R. 2 W. over sand and 6-5 21-28 104 19 100 99 91 
(Modal). gravel. 6-10 55-72 119 12 100 96 88 
Ragsdale silty clay loam: Silty material. 4-1 0-8 94 200 scent Sel ge tuing 2) hese 
SEYN WX sec. 27, T. 19 N., R. 1 W. 44 21-32 97 23) ese see oo cc eediclouseecies 
(Modal). 4-6 43-53 126 21 |eewewece 100 97 
Whitaker silt loam: Loamy outwash 8-1 0-9 105 LSE oe eSo eo aN oe kk as 100 
SWYNW sec. 10, T. 18 N., R.1E. over stratified silt 8-5 23-32 129 VAY leeds Seale sos 100 
(Coarse-textured substratum). and sand. 8-8 51-60 114 14 Enea ook 100 


1 Based on AASHO Designation T 99-57, Method A (1). 

2 Mechanical analyses according to AASHO Designation T 88-57 (1). Results obtained by this procedure may differ somewhat from 
results that would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, 
the fine material is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis of all the material, 
including that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method 
and the material coarser than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analysis data 
used in this table are not suitable for use in naming the textural class of a soil. 


TaBLE 6.—Estimated soil properties 


[An asterisk in the first column indicates that at least one mapping unit in the series is made up of two or more kinds of soil. The different 
tions for referring to other series. The sign> 


Soil series and map symbols 


Brookston: 


*Crosby: 
series, unit MmB2. 


Fincastle: 


See footnotes at end of table, 


CrA, Cs. Buc ccec: ot 
For Miami part of CsB2, see Miami 


FG As. ce ets Atl os he 


Classification 
Depth to Depth |__ 
seasonal from 
high water| surface 
table USDA texture Unified 
Ft. In. 
10-1 0-18 | Silt loam_.__---.-_---------.- ML or CL 
18-50 | Clay loam.__...-..-------_--- CL 
50-60 O&M webs ete te toca ad ML or CL 
10-1 0-28 | Silty clay loam_______--_--- 2 OL or CL 
28-39 | Clay loam_.--.-_.-.------___- CL 
39-60 | Loam_-_--------_------------- ML or CL 
1-3 0-7 Siltloants 210s Sei eee Sos ML or CL 
7-29 | Clayloam_._.__..-_.._-_-__-__- CL or CH 
29-60 | Loam.______..------.--_------- CL or SC 
1-3 0-13 | Silt loam._.----__---2- 2 ML or CL 
13-31 | Silty clay loam_____._.__-_---. CH 
31-43 | Clay loam_._..-.._.______-__- CL or CH 
43-60 | Loam.___--_.____-_--. Lee CL or SC 


AASHO 


A-4 or A-6 
A-6 
A-4 
A-7 
A-6 
A-4 


A-4 or A-6 


A-4 


A-4 or A-6 
A-7 
A-6 or A-7 
A-4 
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test data 


University, West Lafayette, Indiana, in accordance with standard methods of testing of the American Association 
Officials (AASHO) (1)] 


Mechanical analysis * —Continued Classification 
Percentage passing sieve—Continued Percentage 3 smaller than— Liquid Plasticity 
_ limit index 
AASHO 4 Unified * 
No, 4 No. 10 No. 40 No. 200 0.05 0.02 0.005 0.002 
(4.7 (2.0 (0.42 (0.074 mm, mm, mm. mm. 
mm.) mm.) mm.) mm.) 
Pet. 
99 98 90 75 68 50 22 13 29 9 ; A-4(8) CL 
100 99 97 83 80 65 39 25 58 38 | A-7-6(20) CH 
88 82 70 39 33 24 14 9 20 8 | A-4(1) sc 
94 93 92 80 68 50 25 18 33 11 | A-6(9) CL 
96 94 89 65 54 43 28 20 39 21 | A-6(11) CL 
90 84 74 37 28 18 12 8 17 2 | A-4(1) SM 
99 99 95 82 77 57 24 16 32 9 | A-4(8) ML-CL 
87 82 74 45 42 35 25 18 59 36 | A-7-6(9) sc 
76 59 29 11 8 5 3 2 8 NP NP | A-1-b(0) SW-SM 
a ees 100 98 95 92 72 33 19 55 24 | A-7-5-(17) | CH 
ape asad lie sivke oat 100 99 94 74 40 31 64 41 | A-7-6(20) CH 
96 95 95 91 75 47 19 15 30 9 | A-4(8) CL 
99 98 92 65 60 43 19 14 26 8 | A-4(6) CL 
99 97 89 38 33 25 20 18 31 13 | A-6(2) sc 
99 97 74 14 1 8 5 3 NP NP | A-2-4(0) SM 


3 Clay percentage was determined by the hydrometer method and varies several percent from field determinations. 
4 Based on AASHO Designation M 145-49 (1). 

5 Based on MIL-STD-619B (8). 

6 Nonplastic. 


significant to engineering 


soils in such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instruc- 
means more than; the sign < means less than] 


Percentage passing sieve— 
Available 
Permeability water Reaction Frost-heave Shrink-swell 
No. 10 No. 40 No. 200 capacity potential potential 
(2.0 mm.) |(0.42 mm.) (0.074 
mm.) 
Infhr. In. in of soil pH 

90-100 90-100 75-85 0. 63-2. 00 0. 17-0. 20 5. 5-6. 5 | Moderate to high______-- Low. 

95-100 85-95 70-90 0. 06-0. 20 0. 19-0. 21 6. 0-7. 3 | Moderate__....--------- Moderate. 

90-100 75-90 60-75 0. 20-0. 63 0. 17-0. 20 () Moderate__--___----.---- Low. 

100 90-100 85-95 0. 20-0. 63 0. 19-0. 21 6. 5-7. 3 | Moderate._-.__--..----- Moderate. 
95-100 85-85 70-90 0. 06-0. 20 0. 19-0. 21 6. 5-7. 3 | Moderate._..----------- Moderate. 
90-100 75-90 60-75 0. 20-0. 63 0. 17-0. 20 (?) Moderate._.._.---,-.-_- Low. 

95-100 90-100 75-90 0. 63-2. 00 0. 17-0. 20 6. 5-7. 3 | Moderate to high_...---- Low. 
95-100 85-95 65-85 0. 06-0. 20 0. 19-0. 21 5. 5-7. 3 | Moderate___.__..-__---- Moderate. 
85-95 70-85 35-65 0. 06-0. 20 0. 17-0. 20 (2) Moderate_--..---------- Low. 
95-100 90-100 75-95 0. 63-2. 00 0. 17-0. 20 5. 5-6. 5 | Moderate to high__.____.] Low. 
95-100 90-100 85-100 0. 06-0. 20 0. 19-0. 21 5. 5-6. 5 | Moderate._.._-...---_-- Moderate. 
95-100 85-100 65-85 0. 06-0. 20 0. 19-0. 21 6. 5-7.3 | Moderate.__._---------- Moderate. 
80-95 70-90 35-70 0. 06-0. 20 0. 17-0. 20 (2) Moderate______--------- Low. 
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TABLE 6.—Estimated soil properties 
Classification 
Depth to 2 
Soil series and map symbols seasonal Depth 
high water from 
table surface USDA texture Unified AASHO 
Ft. in. 
Fox: FsA, FsB2, FsC2,._._.--.-----.._- >6 0-8 | Silt loam____----------._...-- ML or CL A-4 or A-6 
8-18 | Silty clay loam.._._______----- L A-7 
18-38 Olay. loam or gravelly clay | SC or CL A-6 
oam. 
38-60 | Sand and gravel__..._.______-- SW-SM A-i 
Genessee: Gn______---_---_----_--__- >6 0-25 | Silt loam_.-....------ ML A-4 
25-60 | Loam____-__---.-------_._--- CL or SC A-6 
Hennepin: HeF.____._.--__-__- 2. >6 0-14 | Loam______.-_--- 2 CL or SC A-4 
14-60 | Loam___.__----..------2-_--- CL or SC A-4 
Mahalasville: Ma__... 22-22 2 ee ee 10-1 0-34 | Silty clay loam_._____._______- OL or CL A-7 
34-41 | Loam_______-__------------.- CL or SC A-4 
ee 41-60 | Silty clay loam and loamy sand.| CL or SC A-2 or A-4 
Jam: 
MmA, MmB2, MmC2, MmD2, MmE2.. >6 0-8 Bilt loam. . 3. 22S en ese ML or CL A-4 or A-6 
8-26 | Clay loam._...._._22.2- 22 Le CL or CH A-6 or A-7 
26-60 | Loam____....___-____-----_--- CL or SC or SM | A-4 
MsB3, MsC3, MsD3--_____-_-____~-_- >6 0-24 | Clay loam___-.-_- Leek CL or CH A-6 or A-7 
24-60 OSM ooo abe boats wetd CL or SC or SM} A-4 
Ockley: OcA, OcB2___._-.-.----------_- >6 0-14 | Silt loam.__-_---.----- 222 .--- ML or CL A-4 or A-6 
14-39 | Silty clay loam, gravelly clay | CL or SC A-6 or A-7 
loam, and clay loam. 
39-55 | Loamy sand and sandy loam___.| SM or ML A-4 
55-72 | Sand and gravel_._____-.-___2__ SW-SM A~1 
Ragsdale: Ra._._._-__-.-.------------ 10-1 0-32 | Silty clay loam_-...-...-_--_-- OH or CH A-7 
32-60 | Silt loam.____-.. ~~~. 2 ML or CL A-4 
Reesville: Re. __.-----.--------- 1-3 0-11 | Silt loam..._-__-------22 22 ee ML or CL A~4 or A-6 
11-29 | Silty clay loam___._____-______ CH A-7 
29-60 | Silt loam...__----------.----- ML or CL A-4 
Shoals:: ‘Sh22i2..5.c2.50ccgec.cecscee 1-3 0-36 | Silt loam_...---_------._---_-- ML A-4 
36-60 | Loam__..---.---------- ee CL or SC A-6 
Sleeth: St--_.--_--------------------- 1-3 0-13 | Silt loam__--_-._.____------.- ML or CL A-4 or A-6 
138-24 | Clay loam__-_.._.____-.---__.. A-6 
24-48 | Gravelly clay loam__.._______- SC or CL A-6 
48-60 | Sand and gravel______.-..-__. SW-SM A-1 
Sloan? (SXsue2 dene gee fee ve eeceess 10-1 0-8 Silt loam________-___---.----- ML or CL A-4 
8-33 | Clay loam___.....----.._--__- CL A-6 
33-60 | Loam__...--2------ oo ee CL A-4 
Westland: We__._.._.-----.----.----- 10-1 0-8 |} Silty clay loam________--- 2... OL or CL A-7 
8-45 | Clay loam_____-.-..2-_-.---_-- CL or CH A-7 
45-53 | Gravelly clay loam_______..__- SC or CL A-6 
53-60 | Sand and gravel__.___.__--_... Sw-s A-1 
Whitaker: Wh_...-._---..--2-_--_--__- 1-3 0-9 Silt loamue soos cleo cee ML or CL A-4 or A-6 
9-27 | Clay loam.._______._--------. CL -6 
27-46 | Sandy clay loam, loamy sand, | SC or SM A-2 or A-4 
and sandy loam. 
46-60 | Stratified sand, sandy loam, | SC or SM A-2 or A-4 
loam, and silt loam. 
1 Ponded. 


2 Calcareous. 


significant to engineering—Continued 
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Percentage passing sieve— 


No. 10 No. 40 No. 200 
(2.0mm.) | (0.42 mm.) | (0.074 
mm.) 
95-100 90-100 75-90 
95-100 90-100 85-95 
90-100 75-90 35-70 
50-70 20-45 5-15 
95-100 90-100 75-90 
90-100 75-100 75-65 
85-95 70-85 45-65 
85-95 70-85 35-65 
100 90-100 85-95 
90-100 70-85 45-65 
95-100 90-100 30-70 
90-100 90-100 75-90 
90-100 85-95 65-85 
80-95 70-85 35-65 
90-100 85-95 65-85 
80-95 70-85 35-65 
95-100 90-100 75-90 
80-100 65-90 40-75 
90-100 70-80 45-55 
50-70 20-45 5-15 
100 95-100 95-100 
95-100 90-100 85-95 
100 90-100 85-95 
100 95-100 90-100 
95-100 90-100 85-95 
95-100 90-100 75-90 
90-100 75-100 45-65 
95-100 90-100 75-90 
95-100 85-95 65-85 
90-100 75-90 35-70 
50-70 20-45 5-15 
100 90-100 75-90 
95-100 85-95 65-85 
90-100 75-100 45-65 
100 90-100 85-95 
95-100 85-95 65-85 
90-100 75-90 35-70 
50-70 20-45 5-15 
95-100 90-100 65-90 
95-100 85-95 65-85 
90-100 70-90 10-50 
95-100 70-90 10-50 


Available 
Permeability water Reaction 
capacity 
Injhr. In. jin. of soit pH 
0. 63-2. 00 0. 17- 6. 5-7 
0. 63-2. 00 0. 19-0. 21 6. 5-7 
0. 63-2. 00 0. 17-0. 20 5. 5-6 
>20. 0 <0. 08 ?) 
0. 63~2. 00 0. 17-0. 20 6. 5-7, 
0. 63-2. 00 0. 17-0. 20 ; 
0. 63-2. 00 0. 17-0. 20 6. 5-7 
0. 68-2. 00 0. 17-0. 20 
0. 06. 0. 20 0. 19-0. 21 6. 0-7 
0. 20-0. 63 0. 17-0. 20 7. 3-7 
0. 638-2. 00 0. 17-0. 20 
0. 638-2, 00 0. 17-0. 20 5. 5-6. 
0. 63-2. 00 0. 19-0, 21 5. 0-6. 
0. 63-2, 00 0. 17-0. 20 
0. 63-2. 00 0. 19-0, 21 5. 0-6. 
0. 63-2. 00 0. 17-0. 20 
0. 63-2. 00 0. 17-0. 20 5. 5-7 
0. 63-2. 00 0. 19-0. 21 5. 0-6 
2. 00-6. 30 0. 12-0. 17 5. 5-7. 
> 20. 0 <0. 08 
0. 06-0. 20 0. 19-0, 21 6. 0-7 
0. 20-0. 63 0. 17-0. 20 
0. 638-2. 00 0. 17-0. 20 5. 5-6 
0. 06-0. 20 0. 19-0. 21 5. 5-6 
0. 20-0. 63 0. 17-0. 20 
0. 63-2. 00 0. 17-0. 20 6, 5-7. 
0. 63-2. 00 0. 17-0. 20 6. 5-7. 
0. 63-2. 00 0. 17-0. 20 6. 0-7. 
0. 63-2. 00 0. 19-0. 21 5. 5-6. 
0. 68-2. 00 0. 19-0. 21 6. 0-7. 
>20. 0 <0. 08 () 
0. 638-2. 00 0. 17-0. 20 6. 5-7. 
0. 63-2. 00 0. 19-0. 21 6. 5-7. 
0. 63-2. 00 0. 17~0. 20 () 
0. 20-0. 63 0. 17-0. 20 6. 5-7. 
0. 06-0. 20 0. 19-0. 21 6. 5-7. 
0. 06-0. 20 0. 19-0. 21 6. 5-7. 
>20. 0 <0. 08 (*) 
0. 63-2. 00 0. 17-0. 20 6. 5-7. 
0. 63-2. 00 0. 19-0. 21 5. 5-6. 
0. 63-2. 00 0. 17-0. 20 6. 5-7. 
0. 63-2. 00 0. 12-0, 20 ?) 


Xoo 


Bano 


woo 00 62 Cue 8 wH Seo ano 


Wwaw 


Frost-heave 
potential 


Moderate to high..___--- 
Moderate___..---------- 
Moderate_..-.---------- 


Moderate to high_._-_-_- 
Moderate.__..---------- 


Moderate__._----------- 
Moderate._..----------- 


Moderate to high..._--_- 
Moderate_....---------- 
Moderate__...-.-------- 


Moderate__-.----------- 
Moderate_....-----.-..- 


Moderate to high_..-_- .- 
Moderate__._----------- 


Highicsseecesis eters Ly 


Moderate to high--_-~_-- 
Moderate to high___--_-- 
High 


Moderate to high_------_- 
Moderate______.--_----- 


Moderate._____--_---..- 


Moderate to high.__--.-- 
Moderate_-___-.-------- 
Moderate___.__._.----- a 


Moderate..._.-----.---- 
Moderate___.___.------- 


Moderate to high_------- 
Moderate.--..---------- 
Moderate_______.-----.-- 
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Shrink-swell 
potential 


Low. 
Moderate. 
Moderate. 


Low. 
Moderate. 
Low. 


Moderate. 
Low. 


Low. 
Moderate. 


Low. 
Low. 


Moderate. 
Low. 


Low. 
Moderate. 
Low. 


Low. 
Low. 


Low. 
Moderate. 
Moderate. 
Low. 


Low to moderate. 
Moderate. 
Low. 


Moderate. 
Moderate. 
Moderate. 
Low. 


Low. 
Moderate. 
Low. 
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SOIL SURVEY 


TaBLE 7.—Jnterpretations of engineering 


[An asterisk in first column indicates that at least one mapping unit in the series is made up of two or more kinds of soil. The different 


Soil series 
and map 
symbols 


Topsoil 


tions for referring 


Suitability of soils as a source of— 


Brookston: 


*Crosby: 
CsB2, 
For Miami 
part of 
Cs B2 see 
Miami 
series, 
unit 
Mm 82. 


CrA, 


Fineastle: FcA_. 


Good in surface 
layer. Poor in 
subsoil: 
moderately 
fine texture; 
seasonal high 
water table. 


Fair to good in 
surface layer: 
moderately 
fine texture. 
Poor in sub- 
soil: moder- 
ately fine 
texture; 
seasonal high 
water table. 


Good in surface 
layer. Fair to 
poor in 
subsoil: mod- 
erately fine 
texture; sea- 
sonal high 
water table. 


Good in surface 
layer. Fair to 
poor in 
subsoil: mod- 
erately fine 
texture; sea- 
sonal high 
water table. 


See footnote at end of table. 


} 


Sand and 
gravel 


Soil features affecting 


Road subgrade material 


Highway 
location 


Farm ponds 
Drainage for | 
crops and 
pasture Reservoir area 


Not suitable _. 


Not. suitable__ 


Not suitable-- 


Not suitable -_ 


Fair to poor in subsoil and sub- 
stratum: fair to poor shear 
strength; fair to poor compac- 
tion characteristics; medium 
to high compressibility; 
moderate to low shrink-swell 
potential; subject to frost 
heave; fair to poor stability; 
seasonal high water table. 


Fair to poor in subsoil and sub- 
stratum: fair to poor shear 
strength; fair to poor compac- 
tion characteristics; medium 
to high compressibility; 
moderate to low shrink-swell 
potential; subject to frost 
heave; fair to poor stability; 
seasonal high water table. 


Fair to poor in subsoil and sub- 
stratum: fair to poor shear 
strength; fair to poor com- 
paction characteristics; me- 
dium to high compressibility ; 
moderate to low shrink-swell 
potential; subject to frost 
heave; fair to poor stability; 
seasonal high water table. 


Fair to poor in subsoil and sub- 
stratum: fair to poor shear 
strength; fair to poor com- 
paction characteristics; me- 
dium to high compressibility ; 
moderate to low shrink-swell 
potential; subject to frost 
heave; fair to poor stability; 
seasonal high water table. 


Seasonal high 
water 
table; sub- 
ject to frost 
heave. 


Seasonal high 
water 
table; sub- 
ject to frost 
heave. 


Seasonal high 
water table; 
subject to 
frost heave. 


Seasonal high 
water table; 
subject to 
frost heave. 


Seasonal high | Moderate to 


water slow seep- 
table; slow age rate; 
permea- seasonal 
bility. high water 
table. 


Seasonal high | Moderate to 


water slow seep- 
table; slow age rate; 
permea- seasonal 
bility. high water 
table. 
Seasonal high | Moderate to 
water table; slow seepage 
slow per- rate; sea- 
meability. sonal high 


water table. 


Moderate to 
slow seepage 
rate; sea- 
sonal high 
water table. 


Seasonal high 
water table; 
slow per- 
meability. 
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properties of the soils 


soils He such eee units may have different properties and limitations, and for this reason it is necessary to follow carefully the instruc- 
to other series 


Soil features affecting—Continued Soil limitations ! for— 


Farm ponds—Continued 


Embankments, dikes 
and levees 


Grassed 
waterways 


In subsoil and substratum, fair 
to poor stability; fair to poor 
compaction characteristics; low 
permeability when compacted; 
medium to high compressibility ; 
good resistance to piping; mode- 
rate to low shrink-swell poten- 
tial; fair to poor shear strength. 


In subsoil and substratum, fair to 
poor stability; fair to poor com- 
paction characteristics; low per- 
meability when compacted; me- 
dium to high compressibility; 
good resistance to piping; moder- 
ate to low shrink-swell potential ; 
fair to poor shear strength. 


In subsoil and substratum, fair to 
poor stability; fair to poor com- 
paction characteristics; low per- 
meability when compacted; me- 
dium to high compressibility; 
good resistance to piping; mod- 
erate to low shrink-swell poten- 
tial; fair to poor shear strength. 


In subsoil and substratum, fair to 
poor stability; fair to poor com- 
paction characteristics; low per- 
meability when compacted; me- 
dium to high compressibility; 
good resistance to piping; mod- 
erate to low shrink-swell poten- 
tial; fair to poor shear strength. 


Soil features 
favorable; 
generally 
not needed. 


Soil features 
favorable; 
gencrally 
not needed. 


Soil features 
favorable. 


Soil features 
favorable. 


Foundations 
of buildings 


Seasonal high 


water table; 
subject to 
ponding; fair 
to poor shear 
strength; 
moderate to 
low shrink- 
swell potential; 
medium to high 
compressibility. 


Seasonal high 


water table; 
subject to 
ponding; fair to 
poor shear 
strength; 
moderate to 
low shrink-swell 
potential; me- 
dium to high 
compressibility. 


Seasonal high 


water table; fair 
to poor shear 
strength; me- 
dium to high 
compressibility. 


Seasonal high 


water table; fair 
to poor shear _ 
strength; mod- 
erate to low 
shrink-swell 
potential; me- 
dium to high 
compressibility. 


Sewage disposal 
fields 


Severe: slow 
permeability ; 
seasonal high 
water table. 


Severe: slow 
permeability ; 
seasonal high 
water table. 


Severe: slow 
permeability ; 
seasonal high 
water table. 


Severe: slow 
permeability; 
seasonal high 
water table. 


Sewage lagoons 


Severe: very 
poor drainage; 
seasonal high 
water table; 
subject to 
ponding. 


Severe: very 
poor drainage; 
seasonal high 
water table; 
subject to 
ponding. 


Moderate: some- 
what poorly 
drained; sea- 
sonal high 
water table. 


Moderate: some- 
what poorly 
drained; sea- 
sonal high 
water table. 


Sanitary landfills 


Severe: very 
poor drainage; 
seasonal high 
water table; 
subject to 
ponding. 


Severe: very 
poor drainage; 
seasonal high 
water table; 
subject to 
ponding. 


Moderate: some- 
what poorly 
drained; sea- 
sonal high | 
water table; 
use limited to 
periods when the 
water table is at 
a depth of more 
than 48 inches. 


Moderate: some- 
what poorly 
drained; sea- 
sonal high 
water table; use 
limited to 
periods when the 
water table is at 
a depth of more 
than 48 inches. 
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TaBLe 7.—Interpretations of engineering 


Soil series 


Suitability of soils as a source of— 


Soil features affecting 


Road subgrade material 


Poor in subsoil: 


subsoil: fair shear 
strength; good to fair com- 
paction characteristics; me- 
dium compressibility; mod- 
erate shrink-swell potential; 
subject to frost heave; fair 
stability. Very good in sub- 
stratum: good to fair shear 
strength; fair to good com- 
paction characteristics; slight 
compressibility; low shrink- 
swell potential; low suscepti- 
bility to frost heave; fair to 
to poor stability. 


Fair to poor in subsoil and sub- 
fair to poor shear 
strength; fair to poor compac- 
tion characteristics; medium 
to high compressibility; low 
shrink-swell potential; sub- 
ject to frost heave; fair stabil- 


Fair to poor in subsoil and sub- 
fair to poor shear 
strength; fair to poor compac- 
tion characteristics; medium 
to high compressibility; low 
shrink-swell potential; subject 
to frost heave; fair stability. 


fair to poor 


and map 
symbols Sand and 
Topsoil gravel 
Fox: FsA, Fair to good Good: Poor in 
FsB2, FsC2. in surface About 36 
layer. Poor to inches of 
fair in sub- overburden 
soil: moder- on well- 
ately fine to graded 
coarse tex- mixture of 
ture. sand and 
gravel. 
Genessee: Gn_._| Good in surface | Poor to un- 
layer. Good suitable: stratum: 
to fair in sub- location of 
soil: sub- sand and 
ject to stream gravel 
flooding. spotty; 
deep 
overburden; ity. 
dipper 
equipment 
necessary. 
Hennepin: HeF_}| Fair in surface Not suitable- _ 
layer: thin; stratum: 
steep slopes. 
Fair to poor 
in subsoil. 
Mahalasville: 
, an SRP, Fair to good in Not suitable__ 


surface layer: 
moderately 
fine texture. 
Poor in sub- 
soil: moder- 
ately fine 
texture; sea- 
sonal high 
water table. 


See footnote at end of table, 


shear strength; fair to poor 
compaction characteristics; 
medium to high compressibi- 
lity; moderate  shrink-swell 
potential; subject to frost 
heave; fair stability; seasonal 
high water table. Fair to poor 
insubstratum: fair to poor shear 
strength; poor compaction; 
medium compressibility; low 
shrink-swell potential; subject 
to frost heave; poor stability. 


Highway 
location 


Loose sand 
and gravel 
can be easy 
to excavate 
but some- 
times hin- 
ders haul- 
ing; cuts 
and fills 
often need- 
edin 
places; dif- 
ficult to 
vegetate 
exposed 
gravel in 
road cuts; 
subsoil is 
subject to 


frost heave. 


Subject to 
flooding 
and frost 
heave. 


Cuts and fills 
needed; 
difficult to 
vegetate 
road cuts; 
subject 
to frost 
heave. 


Seasonal high 
water 
table; sub- 
ject to 
frost heave. 


Drainage for 
crops and 
pasture 


Natural 
drainage is 
adequate; 
not needed. 


Natural 
drainage is 
adequate; 
subject to 
flooding; 
not needed. 


Natural 
drainage is 
adequate; 
not needed. 


Seasonal high 
water 
table; slow 
permeabili- 
lity; strat- 
ified silt 
and sand 
below 
depth of 36 
inches. 


Farm ponds 


Reservoir area 


Rapid seepage 
rate in sub- 
stratum. 


Moderate to 
slow seep- 
age rate; 
subject to 
flooding. 


Moderate to 
slow seep- 
age rate. 


Moderate to 
slow seep- 
age rate; 
seasonal 
high water 
table. 
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Soil features affecting—Continued 


Soil limitations ! for— 


Farm ponds—Continued 


Embankments, dikes 
and levees 


In subsoil, fair stability; good to 


fair compaction characteristics; 
low permeability when com- 
pacted; medium compressibility; 
good resistance to piping; mod- 
erate shrink-swell potential; fair 
shear strength. In substratum, 
fair to poor stability; fair to 
good compaction characteris- 
tics; high to moderate per- 
meability when compacted; 
slight compressibility; fair to 
good resistance to piping; low 
shrink-swell potential; good to 
fair shear strength. 


In subsoil and substratum, fair 
stability; fair to poor compac- 
tion characteristics; moderate to 
low permeability when com- 
pacted; medium to high com- 
pressibility; fair resistance to 
piping; low shrink-swell poten- 
tial; fair to poor shear strength. 


In subsoil and substratum, fair sta- 
bility; fair to poor shear 
strength; fair to poor compac- 
tion characteristics; moderate to 
low permeability when com- 
pacted; medium to high com- 
pressibility; fair resistance to 
Piping; low shrink-swell poten- 
tial. 


In subsoil, fair stability; fair to 
poor compaction characteristics ; 
low permeability when com- 
pacted; medium to high com- 
pressibility; good resistance to 
piping; moderate shrink-swell 
potential; fair to poor shear 
strength. In substratum, poor 
stability and compaction; mod- 
erate permeability when com- 
pacted; medium compressibility ; 
poor resistance to piping; low 
shrink-swell potential; fair to 
poor shear strength. 


Grassed 
waterways 


Difficult to 
vegetate; 
erosion 
hazard 
during 
construc- 
tion. 


Soil features 
favorable; 
generally 
not needed. 


Difficult to 
vegetate; 
erosion ha- 
zard during 
construc- 
tion. 


Soil features 
favorable; 
generally 
not needed. 


Foundations 
of buildings 


Good to fair shear 
strength; mod- 
erate to low 
shrink-swell po- 
tential; medium 
compressibility 
in subsoil; 
slight compress- 
ibility in sub- 
stratum. 


Subject to flood- 
ing; fair to poor 
shear strength; 
low shrink-swell 
potential; me- 
dium to high 
compressibility. 


Fair to poor shear 
strength; low 
shrink-swell 
potential; me- 
dium to high 
compressibility. 


Seasonal high 
water table; 
subject to 
ponding; fair to 
poor shear 
strength; 
moderate to low 
shrink-swell 
potential ; 
medium to high 
compressibility. 


Severe: 


Severe: 


Severe: 


Sewage disposal 
fields 


Slight where 


slopes are 0 to 6 
percent; pos- 
sible contami- 
nation of ground 
water. Mod- 
erate where 
slopes are 6 to 
12 percent; 
downslope see- 
page; possible 
contamination 
of ground 
water. 


subject 
to flooding; 
moderate 
permeability. 


steep 
and very steep 
slopes; down- 
slope seepage. 


slow 
permeability ; 
seasonal high 
water table. 


Severe: 


Sewage lagoons 


Severe: porous 
sand and 
gravel at depth 
of 30 to 40 
inches; very 
rapid permea- 
bility in sand 
and gravel. 


subject 
to flooding. 


Severe: steep 
and very steep 
slopes severely 
hinder develop- 
ment of site. 


Severe: very 
poorly drained; 
seasonal high 
water table; 
subject to 
ponding. 
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Sanitary landfills 


Severe: porous 
sand and 
gravel at depth 
of 30 to 40 
inches; hazard 
of free-leachate 
flow to ground 
water. 


Severe: subject 
to flooding. 


Severe: steep 
and very steep 
slopes severely 
hinder develop- 
ment of site. 


Severe: very 
poorly drained; 
seasonal high 
water table; 
subject to 
ponding. 
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Soil series 
and map 
symbols 


MsB3, 
MsC3, 
MsD3. 


Ockley: OcA, 


OcB2. 


Ragsdale: 


Topsoil 


Suitability of soils as a source of— 


Sand and 
gravel 


Ra... 


Fair to good in 
surface layer. 
Fair to poor 
in subsoil: 
moderately 
fine texture. 


Fair to poor in 
surface layer 
and subsoil: 
moderately 
fine texture. 


Good in surface 
layer. Fair 
in subsoil: 
moderately 
fine to coarse 
texture. 


Fair to good in 
surface layer: 
moderately 
fine texture. 
Poor in sub- 
soil: moder- 
ately fine 
texture; sea- 
sonal high 
water table. 


See footnote at end of table. 


Good: at 
least, 42 
inches of 
overburden 
over well- 
graded 
mixture of 
sand and 
gravel. 


Not suitable__ 


Not suitable__ 


Not suitable __ 


Soil features affecting 


Road subgrade material 


Fair to poor in subsoil and sub- 
stratum: fair to poor shear 
strength; fair to poor com- 
paction characteristics; me- 
dium to high compressibility; 
moderate to low shrink-swell 
potential; subject to frost 
heave; fair to poor stability. 


Fair to poor in subsoil and sub- 
stratum; fair to poor shear 
strength; fair to poor com- 
paction characteristics; medi- 
um to high compressibility; 
moderate to low shrink-swell 
potential; subject to frost 
heave; fair to poor stability. 


Poor in subsoil: fair shear 
strength; good to fair com- 
paction characteristics; me- 
dium compressibility; moder- 
ate  shrink-swell potential; 
subject to frost heave; fair 
stability. 

Very good in substratum: good 
to fair shear strength; fair to 
good compaction characteris- 
tics; slight compressibility; 
low shrink-swell potential; 
low frost heave; fair to poor 
stability. 


Fair to poor in subsoil and sub- 
stratum: fair to poor shear 
strength; fair compaction 
characteristics; medium com- 
pressibility; moderate to low 
shrink-swell potential; subject 
to frost heave; fair stability; 
seasonal high water table. 


Farm ponds 
Highway Drainage for of 
location crops and 
pasture Reservoir area 

Cuts and fills | Natural Moderate to 
needed; sub- drainage is slow seep- 
ject to adequate; age rate. 
frost. heave. not needed. 

Cuts and fills | Natural Moderate to 
needed; drainage is slow seep- 
subject to adequate; age rate. 
frost heave. not needed. 

Loose sand Natural Rapid seep- 
and gravel drainage is age rate in 
easy to ex- adequate; substratum. 
cavate but not needed. 
hinders 
hauling at 
times; cuts 
and fills 
needed in 
places; 
difficult to 
vegetate 
exposed 
gravel in 
road cuts; 
subsoil 


subject to 


frost heave. 


Seasonal high 
water ta- 
ble; mod- 
erately 
high sus- 
ceptibility 
to frost 
heave. 


Seasonal high 
water ta- 
ble; slow 
permea- 
bility. 


Moderate to 
slow seep- 
age rate; 
seasonal 
high water 
table. 
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properties of the soils—Continued 


Soil features affecting—Continued Soil limitations ! for— 


Farm ponds—Continued 


Embankments, dikes 
and levees 


In subsoil and substratum, fair to 
poor stability; fair to poor com- 
paction characteristics; low per- 
meability when compacted; me- 
dium to high compressibility; 
good resistance to piping; mod- 
erate to low shrink-swell poten- 
tial; fair to poor shear strength. 


In subsoil and substratum, fair to 
poor stability; fair to poor com- 
paction characteristics; low per- 
meability when compacted; me- 
dium to high compressibility; 
good resistance to piping; mod- 
erate to low shrink-swell poten- 
tial; fair to poor shear strength. 


In subsoil, fair stability; good to 


fair compaction characteristics; 
low permeability when compac- 
ted; medium compressibility; 
good resistance to piping; mod- 
erate shrink-swell potential; fair 
shear strength. In substratum, . 
fair to poor stability; fair to good 
compaction characteristics; high 
to moderate permeability when 
compacted; slight compressibil- 
ity; fair to good resistance to 
piping; low shrink-swell poten- 
tial; good to fair shear strength. 


In subsoil and substratum, fair 


stability; fair compaction charac- 
teristics; moderate to low per- 
meability when compacted; 
medium compressibility ; fair resist- 
ance to piping; moderate to low 
shrink-swell potential; fair to 
poor shear strength. 


Grassed 
waterways 


Soil features 
favorable. 


Soil features 
favorable. 


Soil features 
favorable. 


Soil features 
favorable; 
generally 


not needed. 


Foundations 
of buildings 


Fair to poor shear 


strength; mod- 
erate to low 
shrink-swell po- 
tential; medium 
to high com- 
pressibility. 


Fair to poor shear 


strength; mod- 
erate to low 
shrink-swell po- 
tential; medium 
to high com- 
pressibility. 


Good to fair shear 


strength; mod- 
erate to low 
shrink-swell po- 
tential; medium 
compressibility 
in subsoil; 
slight compres- 
sibility in sub- 
stratum. 


Seasonal high 


water table; 
subject to pond- 
ing; fair to poor 
shear strength; 
moderate to low 
shrink-swell 
potential; me- 
dium compres- 
sibility; mod- 
erate to high 
susceptibility to 
frost heave. 


Sewage disposal 
fields 


Moderate where 
slopes are 0 to 
12 percent; 
moderate per- 
meability. Se- 
vere where 
slopes are 12 to 
25 percent; 
moderate per- 
meability; 
downslope 
seepage. 

Moderate where 
slopes are 2 to 
12 percent; 
moderate per- 
meability ; 
downslope 
seepage. Severe 
where slopes 
are 12 to 18 
percent; mod- 
erate permea- 
bility; down- 
slope seepage. 


Slight: moderate 
permeability; 
possible con- 
tamination of 
ground water. 


Severe: slow per- 
meability; sea- 
sonal high 
water table. 


Sewage lagoons 


Moderate where 
slopes are 0 to 
6 percent; mod- 
erate permea- 
bility. Severe 
where slopes 
are 6 to 25 per- 
cent; slope se- 
verely hinders 
development 
of site. 


Moderate where 
slopes are 2 to 
6 percent; mod- 
erate permea- 
bility. Severe 
where slopes 
are 6 to 18 per- 
cent; slope se- 
verely hinders 
development 
of site. 


Severe: porous 
sand and gravel 
at depth of 42 
to 60 inches; 
very rapid per- 
meability in 
sand and gravel. 


Severe: very 
poorly drained; 
seasonal high 
water table; 
subject to 
ponding. 


Sanitary landfills 


Slight where 
slopés are 0 to 
12 percent; 
moderate 
where slopes 
are 12 to 25 
percent; slope 
moderately 
hinders devel- 
opment of site. 


Slight where 
slopes are 2 to 
12 percent; 
moderate 
where slopes 
are 12 to 18 
percent; slope 
moderately 
hinders devel- 
opment of site. 


Severe: porous 
sand and gravel 
at depth of 42 
to 60 inches; 
hazard of free 
leachate flow to 
ground water. 


Severe: very 
poorly drained; 
seasonal high 
water table; 
subject to pond- 
ing; silty clay 
loam and silt 
loam materials 
hinder traffic- 
ability. 
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Soil series 
and map 
symbols 


Shoals: Sh _--- 


Sleeth: St... _- 
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Suitability of soils as a source of— 


Sand and 


See footnote at end of table. 


Fair to poor in subsoil: 


Topsoil gravel 

Good in surface | Not suitable___ 
layer. Fair to 
poor in sub- 
soil; moder- 
ately fine 
texture; 
seasonal high 
water table. 

Good in surface | Poor to un- 
layer. Good suitable: 
to fair in sub- location of 
soil; subject sand and 
to stream gravel 
flooding; spotty; 
seasonal high deep over- 
water table. burden; 

dipper 
equipment 
necessary. 

Good in surface | Good: at 
layer. Fair in least 42 
subsoil: inches of 
moderately overburden 
fine to coarse on well- 
texture; sea- graded 
sonal high mixture of 
water table. sand and 

gravel; 
dipper 
equipment 
necessary. 

Good in surface {| Poor to 
layer. Good unsuitable; 
to fair in location of 
subsoil: sand and 
subject to gravel 
stream flood- spotty; 
ing; seasonal deep over- 
high water burden; 
table. dipper 

equipment 
necessary. 


Poor in 


Poor in 


Road subgrade material 


fair to 
poor shear strength; fair to 
poor compaction character- 
istics; high compressibility; 
moderate shrink-swell poten- 
tial; subject to frost heave; 
fair to poor stability ; seasonal 
high water table. Poor to fair 
in substratum: fair to poor 
shear strength; poor to fair 
compaction characteristics; 
medium compressibility; low 
shrink-swell potential; sub- 
ject to frost heave; poor to 
fair stability. 


Fair to poor in subsoil and sub- 
stratum: fair to poor shear 
strength; fair to poor compac- 
tion characteristics; medium 
to high compressibility; low 
shrink-swell potential ; sub- 
ject to frost heave; fair sta- 
bility; seasonal high water 
table. 


subsoil: fair shear 
strength; good to fair compac- 
tion characteristics; medium 
compressibility ; moderate 
shrink-swell potential; subject 
to frost heave; fair stability; 
seasonal high water table. 
Very good in substratum: 
good to fair shear strength; 
fair to good compaction char- 
acteristics; slight compressi- 
bility; low shrink-swell poten- 
tial; fair to poor stability. 


subsoil: fair shear 
strength; good to fair compac- 
tion characteristics; medium 
compressibility ; moderate 
shrink-swell potential; subject 
to frost heave; fair stability; 
seasonal high water table. 
Fair to poor in substratum: 
fair to poor shear strength; 
fair to poor compaction char- 
acteristics; medium to high 
compressibility; low shrink- 
swell potential; subject to 
frost heave; fair stability. 
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Soil features affecting 


Farm ponds 


Highway Drainage for 
location crops and 
pasture Reservoir area, 

Seasonal high | Seasonal high | Moderate to 
water table; water table; slow seep- 
moderate slow perme- age rate; 
to high ability. seasonal 
suscepti- high water 
bility to table. 
frost heave. 

Subject to Seasonal high | Moderate to 
flooding water table; slow seep- 
and frost moderate age rate; 
heave; permea- subject to 
seasonal bility ; sub- flooding; 
high water ject to seasonal 
table. flooding. high water 

table. 

Seasonal Seasonal Rapid seep- 
high water high water age rate in 
table; sub- table; substra- 
ject to moderate tum; sea- 
frost perme- sonal high 
heave, ability; water 

sand and table. 
gravel in 

substra- 

tum. 

Subject to Seasonal high | Moderate to 
flooding water slow seep- 
and frost table; age rate; 
heave; moderate subject to 
seasonal perme- flooding; 
high water ability; seasonal 
table. subject to high water 

flooding. table. 
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properties of the soils—Continued 


Soil features affecting—Continued 


Farm ponds—Continued 


Embankments, dikes 
and Jevees 


In subsoil, fair to poor stability; 
fair to poor compaction charac- 
teristics; low permeability when 
compacted ; high compressibility; 
fair to good resistance to piping; 
moderate shrink-swell potential; 
fair shear strength. In substra- 
tum, poor to fair stability; 
poor to fair compaction charac- 
teristics; moderate permeability 
when compacted; medium 
compressibility; fair resistance 
to piping; low shrink-swell po- 
tential; fair to poor shear 
strength. 


In subsoil and substratum, fair 
stability; fair to poor shear 
strength; fair to poor compac- 
tion characteristics ; moderate to 
low permeability when com- 
pacted; medium to high com- 
pressibility; fair resistance to 
piping; low shrink-swell poten- 
tial. 


In subsoil, fair stability; good to 
fair compaction characteristics; 
low permeability when com- 
pacted; medium compressibility ; 
good resistance to piping; mod- 
erate shrink-swell potential; fair 
shear strength. In substratum, 
fair to poor stability; fair to 
good compaction characteristics; 
high to moderate permeability 
when compacted; slight com- 
pressibility; fair to good resist- 
ance to piping; low shrink-swell 
potential; good to fair shear 
strength. 


In subsoil, fair stability; good to 
fair compaction characteristics; 
low permeability when com- 
pacted; medium compressibility ; 
good resistance to piping; mod- 
erate shrink-swell potential; fair 
shear strength. In substratum, 
fair stability; fair to poor com- 
paction characteristics; moder- 
ate to low permeability when 
compacted; medium to high 
compressibility; fair resistance 
to piping; low shrink-swell po- 
tential; fair to poor shear 
strength. 


Grassed 
waterways 


Soil features 
favorable. 


Soil features 
favorable; 
generally 


not needed. 


Soil features 
favorable. 


Soil features 
favorable; 
generally 


not needed. 


Foundations 
of buildings 


Seasonal high 


water table; fair 
to poor shear 
strength; mod- 
erate to low 
shrink-swell 
potential; me- 
dium to high 
compressibility; 
moderate to 
high suscepti- 
bility to frost 
heave. 


Seasonal high 


water table; 
subject to flood- 
ing, fair to poor 
shear strength; 
low shrink- 
swell potential ; 
medium to high 
compressiblity. 


Seasonal high 


water table; 
good to fair 
shear strength; 
moderate to 
low shrink-swell 
potential; 
medium com- 
pressibility in 
subsoil; slight 
compressibility 
in substratum. 


Seasonal high 


water table; 
subject to 
flooding; fair 

to poor shear 
strength; mod- 
erate to low 
shrink-swell 
potential; 
medium to high 
compressibility ; 
subject to 
ponding. 


Sewage disposal 
fields 


Severe: slow 
permeability ; 
seasonal high 
water table. 


Severe: 
high water 
table; subject 
to flooding: 
moderate per- 
meability. 


Severe: 
moderate per- 
meability; 
seasonal high 
water table. 


Severe: 
high water 
table; subject 
to flooding; 
moderate 
permeability. 


Soil limitations ! for— 


seasonal 


seasonal 


Sewage lagoons 


Moderate: some- 
what poorly 
drained; sea- 
sonal high water 
table. 


Moderate: 


Severe: subject 
to flooding. 
Severe: porous 


sand and gravel 
at depth of 40 
to 60 inches; 
very rapid per- 
meability in 
sand and 
gravel. 


Severe: subject 


Severe: 


Severe: 


Severe: 


to flooding. 
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Sanitary landfills 


some- 
what poorly 
drained; seasonal 
high water table; 
use limited to 
periods when 
the water table 
is at a depth of 
more than 48 
inches; silt loam 
and silty clay 
loam materials 
hinder traffica- 
bility. 


subject 
to flooding; 
somewhat 
poorly drained; 
seasonal high 
water table. 


some- 
what poorly 
drained; sea- 
sonal high 
water table; 
sand and gravel 
at depth of 40 
to 60 inches; 
hazard of free 
leachate flow to 
ground water. 


subject 
to flooding; 
very poorly 
drained; 
seasonal high 
water table. 
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SOIL SURVEY 


TABLE 7.—Interpretations of engineering 


Suitability of soils as a source of — Soil features affecting 
Soil serics 
and map Farm ponds 
symbols Sand and Highway Drainage for 
Topsoil gravel Road subgrade material location crops and 
pasture Reservoir area 

Westland: We__} Fair to good in Good: at Poor in subsoil: fair to poor | Seasonal high | Seasonal high | Rapid seepage 
surface layer: least 42 shear strength; fair to poor water table; water table; in substra- 
moderately inches of compaction characteristics; subject to slow tum; 
fine texture. overburden medium to high compressi- frost heave. permea- seasonal 
Poor in sub- on well- bility; moderate shrink-swell bility; sand high water 
soil: moder- graded potential; subject to frost and gravel table. 
ately fine mixture of heave; fair stability; seasonal substratum. 
texture; sand and high water table. Very good in 
seasonal high gravel; substratum: good to fair shear 
water table. dipper strength; fair to good com- 

equipment paction characteristics; slight 

necessary. compressibility; low shrink- 
swell potential; fair to poor 
stability. 

Whitaker: Wh._] Good in surface | Not suitable_./ Poor in subsoil: fair to poor | Seasonal high | Seasonal high | Moderate 
layer. Fair to shear strength; fair to poor water table; water table; seepage 
poor in sub- compaction characteristics; subject to moderate rate; 
soil: moder- medium to high compres- frost heave. permea- seasonal 
ately fine sibility; moderate shrink- bility; high water 
texture; sea- swell potential; subject to stratified table. 
sonal high frost heave; fair stability; silt and 
water table. seasonal high water table. sand 

Fair to poor in substratum: below 

fair to poor shear strength; depth of 36 
poor compaction characteris- inches. 
tics; medium compressibility ; 

low shrink-swell potential; 

subject to frost heave, poor 

stability. 


1 Slight means that the soil is relatively free of limitations or that the limitations arc easily overcome; moderate means that overcoming 


USDA texture—The United States Department of 
Agriculture textural classification is based on the rela- 
tive amounts of sand, silt, and clay particles in a soil (6). 

Unified and AASHO classifications—These are ex- 
plained under the heading “Engineering classification 
systems.” 

Percentage passing sieves 10, 40, and 200.—The values 
in these columns are estimates rounded off to the nearest 


5 percent. Gravel-size material does not pass the No. 10 


sieve. The material that passes the No. 200 sieve 1s mainly 
silt and clay, but the smaller grains of very fine sand also 
pass it. 

Permeability—This term refers to the downward 
movement of water through undisturbed soil material. 
Estimates are based mostly on texture, structure, and 
consistence. 

Available water capacity—This term refers to the 
capacity of a soil to hold water in a form available to 
plants and to the amount of water held in the soil that. is 
wet to field capacity. The available water capacity is the 


measurement of the difference between the amount of 
water held in the soil at field capacity, or about one-third 
atmosphere of tension, and the wilting coefficient, or 
about 15 atmospheres of tension. 

Reaction—This column lists estimated ranges in field 
pH values for each major horizon. 

Frost-heave potential—Frost action includes heave 
caused by ice lenses forming in a soil and the subsequent 
loss of strength as a result of excess moisture during 
periods of thawing. Three conditions must exist for frost 
heave to become a major consideration: (1) a suscept- 
ible soil, (2) a source of water during the freezing period, 
and (8) freezing temperatures that persist long enough 
to penetrate the ground. 

Shrink-swell potential—This is the quality of the soil 
that determines its volume change in proportion to its 
moisture content. The shrink-swell potential of a soil is 
estimated primarily on the basis of the amount and kind 
of clay in a soil. 
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Soil features affecting—Continued 


Soil limitations } for— 


Farm ponds—Continued 


Embankments, dikes 
and levees 


In subsoil, fair stability; fair to 
poor compaction characteristics; 
low permeability when com- 
pacted; medium to high com- 
pressibility; good resistance to 
piping; moderate shrink-swell 
potential; fair to poor shear 
strength. In substratum, fair 
to poor stability; fair to good 
compaction characteristics; high 
to moderate permeability when 
compacted; slight compressi- 
bility; fair to good resistance to 


piping; low  shrink-swell pco- 
tential; good to fair shear 
strength. 


In subsoil, fair stability; fair to 
poor compaction characteristics; 
low permeability when com- 
pacted; medium to high com- 
pressibility; good resistance to 
piping; moderate shrink-swell 
potential; fair to poor shear 
strength. In substratum, poor 
stability; poor compaction char- 
acteristics; moderate permea- 


Grassed 
waterways 


Soil features 
favorable; 
generally 


not needed. 


Soil features 
favorable. 


Foundations 
of buildings 


Seasonal high 
water table; 
subject to 
ponding. In 
subsoil, fair to 
poor shear 
strength; 
medium to 
high com-, 
pressibility ; 
moderate 
shrink-swell 
potential. In 
substratum, 
good to fair 
shear strength; 
slight com- 
pressibility ; 
low shrink- 
swell potential. 


Seasonal high 
water table; 
fair to poor 
shear strength; 
moderate to 
low shrink~- 
swell potential; 
medium ta high 
compressibility. 


Sewage disposal 
fields 


Severe: slow 
permeability ; 
seasonal high 
water table. 


Severe: moder- 
ate permea- 
bility; seasonal 
high water 
table. 


Sewage lagoons 


Severe: porous 
sand and 
gravel at depth 
of 40 to 60 
inches; very 
rapid permea- 
bility in sand 
and gravel. 


Severe: stratified 
material at 
depth of less 
than 60 inches 
allows rapid 
seepage at 
times. 


Severe: 


Sanitary landfills 


Severe: very 
poorly drained; 
seasonal high 
water table; 
subject to 
ponding; porous 
sand and gravel 
at depth of 40 
to 60 inches; 
hazard of free 
leachate flow to 
ground water. 


some- 
what poorly 
drained; 
seasonal high 
water table; 
stratified loamy 
and sandy ma- 
terial at depth 
of less than 60 


bility when compacted; me- 
dium compressibility; poor re- 
sistance to piping; low shrink- 
swell potential ; fair to poor shear 
strength. 


inches; hazard 
of free leachate 
flow to ground 
water. 


the limitations is generally feasible; and severe means that the use of the soil for this purpose is questionable. 


Interpretations of engineering properties 


Table 7 gives interpretations of the suitability of the 
soils for specific engmeering uses. The interpretations 
include: (1) the suitability of the soils as sources of 
topsoil, sand and gravel, and road subgrade; (2) soil 
features affecting use for highway location, agricultural 
drainage, ponds, grassed waterways, and foundations of 
buildings; and (3): soil limitations for sewage disposal 
fields, sewage lagoons, and sanitary landfills. These in- 
terpretations apply to the representative profile of each 
soil series, as described in the section “Descriptions of the 
Soils.” 

Some soil features may be helpful in one kind of en- 
gineering work and a hindrance in another kind. For 
example, a permeable substratum wonld make a soil 
unsuitable as a pond site but suitable for highway loca- 
tion. The column headings in table 7 are explained here. 

Topsoil.—This refers to soil material, preferably high 
in organic-matter content, used to topdress back slopes, 
embankments, lawns, gardens, and other areas. The suit- 


ability ratings are based mainly on texture and organic- 
matter content. 

Sand and gravel._—The suitability ratings apply to soil 
material within a depth of 5 to 7 feet. Sand or sand and 
gravel occur at variable depths within soils of the same 
series. Test pits are needed to determine the extent and 
availability of sand or sand and gravel. 

Road subgrade material—The suitability of the soil 
depends upon its performance when used as borrow for 
subgrade. Both the subsoil and the substratum are rated. 

Highway location.—The entire soil profile is evaluated. 
Soil features considered are those that affect overall per- 
formances of the soil. 

Drainage for crops and pasture.—Texture, permeabil- 
ity, topography, seasonal water table, and restricting 
layers are the main features considered. 

Pond veservoir areas.—Permeability, which affects 
seepage, is the main feature considered. 

Pond embankments, dikes, and levees—The features 
considered are those that affect the use of disturbed soil 
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material for construction of embankments to impound 
surface water. 

Grassed waterways. —Suitability depends on soil fea- 
tures that affect establishment, growth, and maintenance 
of vegetation and the layout and construction of 
waterways. 

Foundations of buildings—The features considered 
are those of undisturbed soils that affect their suitability 
for supporting foundations of buildings up to three 
stories high. Such features include seasonal high water 
table, hazard of flooding, and limitations affecting 
foundations. 

Sewage disposal fields—Factors evaluated are perme- 
ability, seasonal high water table, hazard of flooding, 
topography, and depth to bedrock. 

Sewage lagoons.—F actors evaluated are permeability, 
slope, depth to bedrock or sand and gravel, organic- 
matter content, hazard of flooding, and soil texture. 

Sanitary landfills—Factors evaluated are seasonal 
high water table, natural drainage, hazard of flooding, 
slope, depth to bedrock, degree of rockiness and stoni- 
ness, soil texture, and permeability. 


Formation and Classification 
of the Soils 


This section discusses the major factors of soil forma- 
tion, the processes of soil formation that have affected 
the development of soils in Boone County, and the system 
of soil classification currently used. 


Factors of Soil Formation 


The characteristics of the soil are determined by (1) 
the physical and mineralogical composition of the parent 
material; (2) the climate under which the soil material 
has accumulated and existed since accumulation; (8) the 
plant and animal life on and in the soil; (4) the relief, 
or lay of the land; and (5) the length of time the forces 
of soil formation have acted on the soil material. 

Climate and plants and animals, but chiefly plants, are 
the active factors of soil formation. They act on parent 
material that has accumulated through the weathering of 
rocks and slowly bring about the formation of genetically 
related horizons. The effects of the climate and of plant 
and animal life are conditioned by relief. The parent 
material also affects the kind of soil profile that is formed, 
and in extreme cases determines it almost entirely. 
Finally, time is needed for changing the parent material 
into a soil profile. Some time is always required for dif- 
ferentiation of soil horizons, and generally a long time is 
required for the development of distinct horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can be 
made regarding the effect of any one factor unless con- 
ditions are specified for all five factors. Many of the 
processes of soil development are unknown. 


Parent material 


The soils of Boone County formed mainly from three 
kinds of parent material: glacial drift, or ice-laid material ; 
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loess, or windblown silt; and alluvium, or water-laid 
deposits. 

Glaciation has been important in the formation of the 
soils in Boone County. Ice sheets hundreds of miles long 
and hundreds of feet thick covered this county during 
at least three different ice ages. From the oldest to the 
youngest, these glacial ice ages were the Kansan, the 
Tilinoian, and the Wisconsin. The Wisconsin glacier com- 
pletely covered Boone County. 

As the ice moved southward, it destroyed old hills and 
made new ones. The unconsolidated material the ice car- 
ried buried old preglacial valleys. A mantle of rock, sand, 
silt, and clay was left when the ice sheets melted and 
receded. This material, collectively called glacial drift, 
is partly glacial till and partly outwash. Till is a hetero- 
geneous deposit of sand, silt, clay, and gravel; and out- 
wash is a water-laid deposit that consists mainly of sand 
and gravel. 

As the glaciers receded, dry periods occurred on the 
glacial flood plains. These dry periods were in the winters 
when the melting of ice had diminished. During these 
periods, silt was blown from the west, probably the 
Wabash River Valley, and some of this silt was deposited 
in Boone County. This windblown silt, or loess, ranges 
in thickness from 0 to more than 60 inches; .the thicker 
deposits are in the west-central part of the county. The 
till deposited by the glaciers was gently sloping or undu- 
lating in many areas. When the loess was deposited, it 
filled many depressions in the till plain. In most places 
the loess made a nearly level surface by covering the 
undulating till. 

Soil-forming processes started to work after the 
glaciers receded northward. Most of the soils in the 
county developed from calcareous loam till. Miami soils 
developed on nearly level to moderately steep areas that 
are in close proximity to streams and creeks. Crosby soils 
formed on nearly level or gently sloping areas, and 
Brookston soils formed on nearly level or depressional 
areas. Hennepin soils developed on very steep areas. In 
places the till is covered with a layer of loess less than 2 
feet thick. 

The soils that formed in glacial outwash materials are 
variable. Some soils formed in outwash that contains a 
considerable amount of sand and gravel. The outwash 
was deposited by melt, water when the glacier receded. 
Fox, Ockley, and Sleeth soils are a few soils that were 
derived partly from sand and gravel and partly from a 
finer textured loamy material over the sand and gravel. 

When the melt water from the glacier decreased in 
velocity, it no longer carried coarse-textured sand and 
eravel but it did deposit silt and sand. Whitaker and 
Mahalasville soils are outwash soils that developed in this 
silt and sand. Most of these soils, especially Mahalasville 
soils, developed in glacial sluiceways in the south-central 
part of the county. A large level area of Mahalasville 
soils lies halfway between New Brunswick and Fayette. 
This area was at one time a glacial lake. Stratified sand 
which was the lake bottom occurs at a depth of 3 to 7 feet. 
Finer textured silt and clay were blown and washed into 
the water and settled over the sand. Eventually the lake 
filled and became a swamp until man cleared and drained 
it. 
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Development of the soils in the west-central part of the 
county was strongly influenced by loess. Silt in that part 
of the county is mainly from windblown loess although 
some is water laid. In some areas, loess has covered the 
water-laid silt. Ragsdale and Reesville soils developed 
completely in silt. Fincastle soils formed partly in loess 
and partly in the underlying till. 

Genesee, Shoals, and Sloan soils are on flood plains. 
These young soils formed in water-laid material, or 
alluvium. They receive fresh deposits of alluvium from 
frequent flooding. 


Climate 


The climate of Boone County is midcontinental. The 
temperature varies widely from summer to winter. The 
climate is so uniform throughout the county that differ- 
ences among the soils cannot be attributed to climate. 

Climate, acting alone on parent material, would be 
largely destructive. Rain and melting snow would wash 
soluble materials out of the soil. The processes of climate 
become constructive only when combined with the activi- 
ties of plants and animals. Plants draw nutrients from 
the lower part of the soil; then, when the plants die, the 
nutrients are restored in varying degrees to the soil by the 
accumulation of decaying vegetation in the upper part. 
In Boone County the climate is such that leaching of 
plant nutrients progresses faster than replacement. ‘This 
accounts for the fact that most of the soils are leached 
and acid in the subsoil. 

The average annual rainfall is 38.8 inches. It is well 
distributed throughout the year, but it is slightly heavier 
in spring and in summer than in fall and in winter. 


Plant and animal life 


In Boone County, most of the soils formed under a 
deciduous forest that consisted mainly of elm, maple, ash, 
oak, hickory, and poplar. In swampy areas the vegetation 
consisted of trees, swamp grasses, and sedges. These 
plants along with micro-organisms, earthworms, and 
other forms of life are important active forces in soil 
development. 

The plants, especially trees, take moisture and plant 
nutrients from the lower part of the soil and return the 
nutrients to the upper part of the soil when the plants 
decay. In wooded areas a layer of forest litter, and leaf 
mold covers the soil. This layer is acted on by micro- 
organisms, earthworms, and other forms of life and by 
direct. chemical action. As the organic matter decays, it 
releases organic acids that make the slowly soluble 
mineral materials more soluble. The rate of decay de- 
pends on climate, especially temperature and amount of 
moisture. The »rganic matter in dry wooded areas is thin, 
but that in swampy areas is thick. The swampy areas 
were covered .* water most of the year; consequently, 
the organic matter accumulated instead of decaying or 
oxidizing. 


Relief 


Relief has had an important. effect on the drainage and 
formation of the soils in Boone County. Relief influences 
soil formation by affecting internal drainage, runoff, 
depth to the water table, leaching, and accumulation or 
decay of organic matter. The relief in this county is pre- 


dominantly level to gently sloping and is steep only in a 
few small areas. 

Because of differences in relief, mainly through its 
effect on drainage, different kinds of soil developed from 
the same kind of parent material. As an example, Miami, 
Crosby, and Brookston soils all developed in the same 
kind of parent material. Miami soils mostly formed in 
gently sloping or moderately sloping areas, are well 
drained, are moderately permeable, and have a brown or 
yellowish-brown subsoil. Crosby soils formed in nearly 
level areas,. are somewhat poorly drained, are slowly 
permeable, and have a grayish-brown, mottled subsoil. 
Brookston soils formed in nearly level or depressional 
areas, are very poorly drained, are slowly permeable, and 
have a dark-colored surface layer and a gray mottled 
subsoil. 

Relief also affects erosion. In Boone County erosion is 
mainly caused by the runoff of water which picks up soil 
particles and deposits them away from their original 
source. Water erosion of the nearly level areas of the 
county is slight because the water moves so slowly. Water 
erosion occurs more readily on the sloping areas because 
the water flow has greater velocity which can loosen and 
carry more soil particles. Although water erosion on the 
large level areas of the county is slight, fields that are not 
protected by cover can be affected by soil blowing. 

Time 

The length of time that soil material remains in place 
and is acted on by the soil-forming processes largely 
determines whether a soil is fully developed or mature, 
or is undeveloped or young. Alluvial soils are young and 
show little or no profile development because fresh mate- 
rial is deposited periodically. Soils of this kind in the 
county are Genesee, Shoals, and Sloan soils. The very 
steep Hennepin soils are also young because geologic 
erosion removes the soil material as fast as it forms, and 
because very rapid runoff leaves little water to percolate 
through the soil. 

In Boone County there is little difference in the age of 
the mature soils and in the age of the parent material 
in which they formed. These soils started developing 
when the glaciers receded. Mature soils have well-devel- 
oped A and B horizons that are a result of the natural 
processes of soil formation. 


Processes of Soil Formation 


Several processes have been involved in the formation 
of the soils of this county. These processes are the accu- 
mulation of organic matter; the solution, transfer, and 
reprecipitation of calcium carbonates and bases; the lib- 
eration, reduction, and transfer of iron; and the forma- 
tion and translocation of silicate clay minerals. In most 
soils more than one of these processes have been active in 
horizon differentiation. 

Some organic matter has accumulated in the surface 
layer of all the soils of this county. The organic-matter 
content of some soils is low, but that of others is high. 
Generally, the soils that have the most organic matter, 
like Ragsdale soils, have a thick, black surface horizon. 

Carbonates and bases have been leached from the upper 
horizons of nearly all the soils of this e~nty, but the 
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leaching has had little effect on horizon differentiation. 
The effect has been indirect. The leaching is generally 
believed to precede the translocation of silicate clay 
minerals. Most of the well-drained soils have been com- 
pletely leached of carbonates and bases. Even in the 
wettest soils some leaching is indicated by the absence of 
carbonates and by an acid reaction. Leaching of wet. soils 
is slow because water moves slowly through the soil. 

Clay particles accumulate in pores and form films on 
the surfaces along which water moves. Leaching of bases 
and translocation of silicate clays are among the more 
important processes in horizon differentiation in the soils 
of this county. Miami soils are examples of soils in which 
translocated silicate clays have accumulated m the Bat 
horizon in the form of clay films. 

The reduction and transfer of iron, or gleying, has 
oceurred in all of the very poorly drained and somewhat 
poorly drained soils of this county. In the naturally wet 
soils, this process has been significant in horizon differ- 
entiation. The gray color of the subsoil indicates the 
reduction of iron oxides. The reduction is commonly ac- 
companied by some transfer of the iron, either from 
upper horizons to lower horizons or completely out of the 
profile. Mottles, which are in some horizons, indicate 
segregation of iron. 


Classification of the Soils 


Soils are classified so that we can more easily remember 
their significant characteristics, assemble knowledge 
about. them, see their relationships to each other and to 
the whole environment, and develop principles that will 
help us to understand their behavior and response to use. 
First through classification and then through the use of 
soil maps, we can apply our knowledge of soils to specific 
fields and other tracts of land. 

The system currently used to classify soils in the 
United States was adopted for general use by the 
National Cooperative Soil Survey in 1965 and was sup- 
plemented in March 1967 (7). This system is under con- 
tinual study. Readers interested in the development of the 
system should refer to the literature available (5). 


SURVEY 


The current system consists of six categories. Begin- 
ning with the most inclusive, these categories are the 
order, the suborder, the great group, the subgroup, the 
family, and the series. The criteria for classification are 
soil properties that are measurable or observable, but the 
properties are selected so that soils of similar genesis are 
grouped together. Placement of some soil series in the 
current system of classification, particularly in families, 
may change as more precise information becomes avail- 
able. 

Table 8 shows the classification of the soil series of 
Boone County according to the current system. The cate- 
gorics of the current system are defined briefly in the 
following paragraphs. 

Orper.—Soils are grouped into orders according to 
properties that seem to have resulted from the same 
processes acting to about the same degree on the parent 
material. Ten soil orders are recognized in the current 
system: Entisols, Vertisols, Inceptisols, Aridisols, Mol- 
lisols, Spodosols, Alfisols, Ultisols, Oxisols, and Histosols. 
The properties used to differentiate the soil orders are 
those that tend to give broad climatic groupings of soils. 
Two exceptions, Entisols and Histosols, occur in many 
different climates. Four of the ten soil orders are repre- 
sented in Boone County: Entisols, Inceptisols, Molli- 
sols, and Alfisols. 

Entisols occur on recent land surfaces. Inceptisols oceur 
mostly on young, but not recent, land surfaces. Mollisols 
have a thick, dark-colored surface layer, moderate to 
strong structure, and a base saturation of more than 50 
percent. Alfisols have a clay-enriched B horizon and a 
base saturation of more than 35 percent. 

Suevorprr.—Each order is divided into suborders, pri- 
marily on the basis of soil characteristics that seem to 
produce classes having the greatest genetic similarity. 
The soil properties used are mainly those that reflect 
cither the presence or absence of waterlogging, or differ- 
ences in climate or vegetation. The climatic range of the 
suborders is narrower than that of the orders. 

Great Groupe.—Each suborder is divided into great 
groups, on the basis of uniformity in the kinds and se- 
quence of major horizons and soil features. The horizons 


TABLE 8.—Classtfication of soil series by higher categories 


Series Family Subgroup Order 
Brookston_____----- Fine-loamy, mixed, mesie___-.---------------------- Typic Argiaquolls____....----------- Moliisols. 
Crosby..-..._------ Fine, mixed, mesic....__.------------------------- Aeric Ochraqualfs.......------------ Alfisols. 
Fincastle_____--_--- Fine-silty, mixed, mesic..__.-.----.----------------- Aeric Ochraqualfs______-_--.-------- Alfisols. 

ON as crete esd Si Fine-loamy over sandy or sandy-skeletal, mixed, mesic_| Typic Hapludalfs_.._-__.------------ Alfisols. 
Genesee... - Fine-loamy, mixed, mesic._..-.--.------------------ Fluventic EHutrochrepts._.-_-------.- Inceptisols. 
Hennepin Fine-loamy, mixed, mesic_._-------___.-.----------- Typic Eutrochrepts_.._.------------- Inceptisols. 
Mahalasville Fine-silty, mixed, mesic__.-..---_---.-------------- Typic Argiaquolls____--...---------- Mollisols. 
Miami_..._-------- Fine-loamy, mixed, mesic_...----------.------------- Typic Hapludalfs__.....-----.------- Alfisols. 
Ockley.__._---..--- Fine-loamy, mixed, mesic...-.--------.------------- Typic Hapludalfs_____.-_----__-----. Alfisols. 
Ragsdale___.------- Fine-silty, mixed, mesic__..----------.------------- Typic Argiaquolls_...--------------- Mollisols. 
Reesville___-------- Fine-silty, mixed, mesic___.------------------------ Aeric Ochraqualfs.__.-_------------- Alfisols. 
Shoals__.-.--------- Fine-loamy, mixed, nonacid, mesic__.___-.--.-------- Aeric Fluvaquents__.--..--.--------- Entisols. 
Sleeth_...--.------- Fine-loamy, mixed, mesic__...------.-.-----------.- Aeric Ochraqualfs.._----.--.-------- Alfisols. 
Sloan____._-------- Fine-loamy, mixed, mesic__.-.-.-----.-------------- Fluvaquentic Haplaquolls_._.--------- Moliisols. 
Westland.--.------- Fine-loamy, mixed, mesiec__-._._-------.------------ Typic Argiaquolls___---------------- Mollisols. 
Whitaker. -.---__.-- Fine-loamy, mixed, mesic.....-.------------------- Aeric Ochraqualfs..-.--------------- Alfisols. 
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considered are those in which clay, iron, or humus has 
accumulated and those that have pans that interfere with 
the growth of roots or the movement of water. The fea- 
tures considered include soil temperature and chemical 
composition (mainly calcium, magnesium, sodium, and 
potassium). 

Sunerour.—Each group is divided into subgroups, one 
representing the central (typic) segment of the group, 
and other groups, called intergrades, that have properties 
of one great group and also one or more properties of 
another great group, suborder, or order. Subgroups may 
also be made in those instances where soil properties inter- 
grade outside the range of any other great group, suborder, 
or order. 

Faasmty.—FYamilies are established within a subgroup 
primarily on the basis of properties that affect the growth 
of plants or the behavior of soils when used for engineer- 
ing purposes. Among the properties considered are tex- 
ture, mineralogy, reaction, soil temperature, permeability, 
thickness of horizons, and consistence. 

Serivs.—The series is a group of soils that have major 
horizons that, except for texture of the surface layer, are 
similar in important characteristics and in arrangement 
in the profile. 


Climate * 


Boone County has a climate with four well-defined 
seasons. It is located in the middle latitudes and in the 


*By Lawrence A. Scuaar, state climatologist, National Weather 
Service, U.S. Department. of Commerce, 


interior of the continent away from the moderating 
effects of the oceans. Air of both tropical and polar origin 
plies the county resulting in periodic rainfall and. fre- 
quent changes in temperature and humidity. Much of the 
rainfall in the county comes from low pressure centers 
that bring moisture from the west. Most of these low 
pressure centers move up the Ohio River Valley into the 
St. Lawrence River Valley and eventually to the Atlantic 
Ocean. 

Table 9 provides information about temperatures and 
precipitation. The probabilities of the last freezing tem- 
peratures in spring and the first in fall are given in 
table 10. 

Scattered thunderstorms occur on an average of about 
44 days of each year, of which about 2 days are during 
the winter months. Scattered thunderstorms are the pri- 
mary source of summer rainfall. 

The greatest’ amount of precipitation in the county 
generally occurs Jate in spring and early in summer. Pre- 
cipitation in winter averages about 2.5 inches per month, 
and in spring it averages about 4.0 inches per month. 
March, April, and May average 7 days per month having 
0.10 inch or more of rain. Late in summer and early in 
fall, the average drops to 5 days per month that have 
0.10 inch or more of rain. Droughts are infrequent, but 
they do affect farm production occasionally. 

Rainfall of 1.7 inches in 1 hour occurs 1 year out of 5, 
2.0 inches in 1 hour occurs about 1 year out of 10, and 2.3 
inches in 1 hour occurs about 1 year out of 25. In a 6-hour 
period, rainfall of 3.1 inches occurs about 1 year out of 
10 and a rainfall of 4.2 inches occurs about 1 year out of 
25. Snowfall has occurred as early as October and as late 
as May. The total snowfall in the county averages 17 


TABLE 9.— Temperature and precipitation data 
(All data from Whitestown, Boone County. Elevation 829 feet. Period of record, 1896 to 1968] 


Temperature Precipitation 

One year in 10 will Average 

Month have— Days depth of 

with snow on 

Average Average Average Average Average snow days with 

daily daily monthly monthly total Less More cover of snow 
maximum | minimum | maximum | minimum than— than— 1 inch cover of 1 
or more inch or 
more 
oF. oF, oF, oF. In. In, In. In. 

January_----_--.---------.- 36 19 56 —5 2.9 1.0 5.3 10 3 
February__-.---_----------- 38 20 59 -1 2.1 .8 4.0 6 3 
March__-_-_ ee 49 29 71 10 3.9 17 7.0 2 3 
ADpIl.cscecss seit Si cots nee! 62 39 81 23 3.8 1.9 6. 3 (0) 2 
Mays 5 jee JenoGecnas es shes 73 50 88 34 4,2 1.8 1,4) | 2oesctewanlatees sees 
JUNG! oo sb ech es weet ete 83 59 94 44 4.0 1.7 6.4) | seo ecko lales cescses 
JULY so seen Sette eet ei 87 62 96 49 3.4 1.3 6.90) ceaveswecs ieee eee, 
AUPUSt Soe sss eos elke 85 60 95 47 3.1 1.3 4! |e Soe a weir seen 
September___--.-__.-_---_. 77 53 91 36 3.2 .9 §oR Iecccecun sesecauce eee 
October___.----.----------- 66 42 82 26 2.8 .9 4,9 (4) 2 
November...--..--------..- 50 32 70 14 2.8 1.3 4.5 1 2 
December___-_..---.------- 38 22 58 1 2.6 9 5. 3 7 3 
B21) ge gana ne ee 62 41 298 3 —10 38. 8 31. 2 46. 5 26 3 


1 Average less than half a day. 
2 Average annual highest temperature. 
3 Average annual lowest temperature. 
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TaBLe 10.—Probabilities of last freezing temperatures in spring and first in fall 
[All data from Whitestown, Boone County] 


Probability 


16° F. or lower 


20° F. or lower 


Dates for given probability and temperature 


24° F. or lower 28° F. or lower 32° F. or lower 


Spring: 
1 year in 10 later than_..--_--...---- March 27.....-- April 7_..-.---- April 24..-..--- May 3_-------- May 15 
2 years in 10 later than____-_---.---_- March 22______- April 2_..------ April 18_..----- April 27_--.---- May il 

‘ 5 years in 10 later than.____-_-_---_- March 10___-_-- March 20_____-- March 31____--- April 16__.----- May 2 

all: 

1 year in 10 earlier than. __________- November 9_.__-| October 31____- October 22____. October 9__-_--- September 26. 
2 years in 10 earlier than__-_-_------ November 16__.| November 5._--| October 25____- October 13.---_ October 1. 
5 years in 10 earlier than.__.-------- November 28__-| November 17_..| November 4... -| October 25___-__ October 10. 


inches per year. In 1 day it has snowed as much as 10 
inches. The greatest monthly snowfall has been 12 inches. 
Many winters, however, have very little snow. 

Temperature in July, the warmest month of the year, 
reaches 90° IF. or higher an average of 11 days a year. 
The winter season averages 6 days during which the 
temperature drops below 0° F. January generally is the 
coldest: month of the year. 

Relative humidity varies on an average summer day 
from slightly over 40 percent during a sunny summer 
afternoon to 90 percent or higher just before dawn. 
Relative humidity rises and falls during a 24-hour period 
with the highest percent generally occurring with the 
minimum temperature and the lowest percent with the 
maximum temperature. Southerly winds bring higher 
humidities than northerly winds. 

The wind is from the southwest most of the time, but 
in some winters the prevailing wind is from the west or 
northwest. Wind velocities 20 feet above the ground aver- 
age about 11 miles per hour in spring months and near 7 
miles per hour late in summer. Winds are stronger during 
the daylight hours than at night. Tornadoes occurred on 
11 days in a 54-year period. 

The best weather for outdoor activities is in fall, when 
temperatures are regularly in the comfortable range, 
showers are infrequent, and sunshine averages about 72 
percent of the daylight hours. 


Additional Facts About the County 


Boone County was established in 1830; and Lebanon, 
the county seat, was founded in 1832. The county was 
named after Danicl Boone, the Kentucky woodsman. The 
dense forests and swampy areas that covered the county 
were cleared and drained by the early settlers. As the Jand 
was being cleared, more settlers came and small towns 
started to dot the county. These towns served the sur- 
rounding farming communities with supplies, places of 
worship, and schools. As the population of the county 
increased, Lebanon became the largest town and Zions- 
ville the second largest. 

Farming, mainly on family farms, accounts for a rela- 
tively large proportion of the total income in the county. 
Row crops, small grains, and livestock are the main 


products that provide income. In 1969 there were 1,448 
farms in the county. 

Water for cities, rural areas, and areas of expanding 
industry and housing is obtained from municipal and 
private wells. Most of the water used in the county is 
ground water pumped from glacial drift. A few wells 
tap water from limestone formations below the glacial 
drift. The thick mantle of glacial drift in the county con- 
tains many deposits of sand and gravel that constitute a 
large underground reservoir in which many millions of 
gallons of water are stored (3). Advance, Jamestown, 
Lebanon, Thornton, Whitestown, and Zionsville have 
municipally owned and operated waterworks. Presently 
the only source of water for these communities is ground 
water. 

Transportation is available by highways, railroads, and 
air. There are six federal highways and these include 
three interstate highways: Interstate 65, Interstate 74, 
and Interstate 465. There are seven state highways and 
approximately 825 miles of county roads. Several bus 
lines and many trucking firms serve the county. A num- 
ber of communities have rail service. The commercial air- 
port at Indianapolis is about 28 miles from Lebanon, and 
several small private airfields are located in the county. 
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Glossary 


Aggregate, soil. Many fine particles held in a single mass or 
cluster. Natural soil aggregates, such as crumbs, blocks, or 
prisms, are called peds. Clods are aggregates produced by 
tillage or logging. 

Alkali soil. Generally, a highly alkaline soil. Specifically, an alkali 
soil has so high a degree of alkalinity (pH 8.5 or higher) or 
so high a percentage of exchangeable sodium (15 percent or 
more of the total exchangeable bases), or both, that the growth 
of most crop plants is low from this cause. 

Alluvium. Soil material, such as sand, silt, or clay, that has been 

. deposited on land by streams. 

Association, soil. A group of soils geographically associated in a 
characteristic repeating pattern. 

Available water capacity (also termed available moisture capacity ). 
The capacity of soils to hold water available for use by most 
plants. It is commonly defined as the difference between the 
amount of soil water at field capacity and the amount at wilt- 
ing point. It is commonly expressed as inches of water per inch 
of soil. 

Bottom land. The flood plain of a stream ; frequently or occasionally 
flooded unless protected artificially. 

Calcareous soil. A soil containing enough calcium carbonate (often 
with magnesium carbonate) to effervesce (fizz) visibly when 
treated with cold, dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
less than 40 percent silt. 

Clay film. A thin coating of clay on the surface of a soil aggregate. 
Synonyms: clay coat, clay skin. 

Coarse-textured soil. Soil of the sand or loamy sand textural class. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, and 
colors consisting of concentrations of compounds, or of soil 
grains cemented together. The composition of some concre- 
tions is unlike that of the surrounding soil. Calcium carbonate 
and iron oxide are examples of material commonly found in 
concretions, 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly used to 
describe consistence are-— 

Loose.—Noncoherent when dry or moist; does not hold together 
in a mass. 

Friable.-—When moist, crushes easily under gentle pressure be- 
tween thumb and forefinger and can be pressed together into 
a lump. 

Firm—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a “wire” when rolled 
between thumb and forefinger. 

Sticky.—When wet, adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull free 
from other material. 

Hard.,—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft—When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemented.—Hard and brittle; little affected by moistening. 

Contour farming. Plowing, cultivating, planting. and harvesting 
in rows that are at right angles to the natural direction of the 
slope or that are parallel to terrace grade. 

Cover crop. A close-growing crop grown between periods of reg- 
ular crops, primarily for the purpose of improving and pro- 
tecting the soil; or a crop grown between trees and vines in 
orehards and vineyards. 

Diversion, or diversion terrace. A ridge of earth, generally a 
terrace, that is built to divert runoff from its natural course 


and, thus, to protect areas downslope from the effects of such 
runoff. 

Drainage class (natural). Refers to the conditions of frequency 
and duration of periods of saturation or partial saturation 
that existed during the development of the soil, as opposed to 
altered drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the sudden deep- 
ening of channels or the blocking of drainage outlets. Seven 
different classes of natural soil drainage are recognized. 

Excessively drained soils are commonly very porous and rapidly 
permeable and have a low water-holding capacity. 

Somewhat cacessively drained soils are also very permeable and 
are free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are com- 
monly of intermediate texture. 

Moderately well drained soils commonly have a slowly permeable 
layer in or immediately beneath the solum. Théy have uni- 
form color in the A and upper B horizons and have mottling 
in the lower B and the C horizons. 

Somewhat poorly drained soils are wet for significant periods 
but not all the time, and some soils commonly have mottling 
at a depth below 6 to 16 inches. - 

Poorly drained soils are wet for long periods and are light gray 
and generally mottled from the surface downward, although 
mottling may be absent or nearly so in some soils. 

Very poorly draincd soils are wet nearly all the time. They have 
a dark-gray or black surface layer and are gray or light gray, 
with or without mottling, in the deeper parts of the profile. 

Erosion. The wearing away of the land surface by wind (sand- 
blast), running water, and other geological agents. 

Fertility, soil. The quality of a soil that enables it to provide com- 
pounds, in adequate amounts and in proper balance, for the 
growth of specified plants, when other growth factors such as 
light, moisture, temperature, and the physical condition of the 
soil are favorable. 

Fine-textured soil. Soil of the sandy clay, silty clay, or clay textural 
class. 

Forage crop. A plant that can be used as feed by domestic animals ; 
it may be grazed or cut for hay. 

Flood plain. Nearly level land, consisting of stream sediments, that 
borders a stream and is subject to flooding unless protected 
artificially. 

Glacial drift (geology). Rock material transported by glacial ice 
and then deposited; also includes the assorted and unassorted 
materials deposited by streams flowing from glaciers. 

Glacial outwash (geology). Cross-bedded gravel, sand, and silt 
deposited by melt water as it flowed from glacial ice. 

Glacial till (geology). Unassorted, nonstratified glacial drift con- 
sisting of clay, silt, sand, and boulders transported and de- 
posited by glacial ice. 

Grassed waterway. A natural or constructed waterway, typically 
broad and shallow, and covered with grass for protection 
against erosion; used to conduct surface water away from 
cropland. 

Gravel. Rounded or angular rock fragments that are not promi- 
nently flattened and are up to 3 inches in diameter. 

Green manure (agronomy). A crop grown for the purpose of 
being turned under in an early stage of maturity or soon after 
maturity, for soil improvement. 

Habitat. The natural abode of a plant or animal; it refers to the 
kind of environment in which a plant or animal normally lives 
as opposed to its range, or geographical distribution. 

Horizon, soil. A layer of soil, approximately parallel to the surface, 
that has distinct characteristics produced by soil-forming 
processes. These are the major horizons: 

O horizon.—The layer of organic matter on the surface of a 
mineral soil. This layer consists of decaying plant residues. 

A horizgon.—The mineral horizon at the surface or just below an 
O horizon. This horizon is the one in which living organisms 
are most active and therefore is marked by the accumulation 
of humus. The horizon may have lost one or more of soluble 
salts, clay, and sesquioxides (iron and aluminum oxides). 

B horizon—The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying A to 
the underlying C horizon. The B horizon also has distinctive 
characteristics caused (1) by accumulation of clay, sesqui- 
oxides, humus, or some combination of these; (2) by pris- 
matic or blocky structure; (3) by redder or stronger colors 
than the A horizon; or (4) by some combination of these. 
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Combined A and B horizons are usually called the solum, or 
true soil. If a soil lacks a B horizon, the A horizon alone is 
the solum. 

C horizon.—The weathered rock material immediately beneath 
the solum. In most soils this material is presumed to be like 
that from which the overlying horizons were formed. If the 
material is known to be different from that in the solum, a 
Roman numeral precedes the letter C. 

R layer.—Consolidated rock beneath the soil. The rock usually 
underlies a C horizon but may be immediately beneath an 
A or B horizon. 

Leaching. The removal of soluble materials from soils or other 
materials by percolating water. 

Loess. Fine-grained material, dominantly of silt-sized particles, 
that has been deposited by wind. 

Medium-textured soil. Soil of the very fine sandy loam, loam, silt 
loam, or silt textural! class. 

Moderately coarse textured soil. Soil of the sandy loam or fine 
sandy loam textural class. 

Moderately fine textured soil. Soil of the clay loam, sandy clay 
loam, or silty clay loam textural class. 

Mottling, soil. Irregularly marked with spots of different colors 
that vary in number and size. Mottling in soils usually indi- 
cates poor aeration and lack of drainage. Descriptive terms are 
as follows: Abundance—/few, common, and many; size—finc, 
medium, and coarse; and contrast—faint, distinct, and promi- 
nent, The size measurements are these: jive, less than 5 milli- 
meters (about 0.2 inch) in diameter along the greatest dimen- 
sion; medium, ranging from 5 millimeters to 15 millimeters 
(about 0.2 to 0.6 inch) in diameter along the greatest dimen- 
sion; and coerse, more than 15 millimeters (about 0.6 inch) 
in diameter along the greatest dimension. 

Muck. An organic soil, consisting of fairly well decomposed plant 
remains, that is relatively high in mineral content, finely di- 
vided, and dark in color. (Muck is not shown as a separate 
mapping unit on the soil map of Boone County, because the 
total acreage is sma!l [less than 20 acres] and the individual 
areas are mostly less than 2 acres in size. Symbols on the soil 
map show where areas of muck are located within areas of 
other soils. Fibrous peat underlies the muck in most of these 
areas. The organic material is more than 40 inches thick. 
Drainage is very poor.) 

Munsell notation. A system for designating color by degrees of the 
three simple variables—hue, value, and chroma, For example, 
a notation of 10YR 6/4 is a color with a hue of 10YR. a value 
of 6, and a chroma of 4. 

Parent material. Disintegrated and partly weathered rock from 
which soil has formed. 

Ped. An individual natural soil aggregate, such as a crumb, a 
prism, or a block, in contrast to a clod. 

Permeability. The quality that enables the soil to transmit water 
or air. Terms used to describe permeability are as follows: 
very slow, slow, moderately slow, moderate, moderately rapid, 
rapid, and very rapid. 

pH value. A numerical means for designating acidity and alkalinity 
in soils. A pH value of 7.0 indicates precise neutrality ; a higher 
value, alkalinity ; and a lower value, acidity. 

Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a_ soil, 
expressed in pH values. A soil that tests to pH 7.0 is precisely 
neutral in reaction because it is neither acid nor alkaline. An 
acid, or “sour,” soil is one that gives an acid reaction; an 
alkaline soil is one that is alkaline in reaction. In words, the 
degrees of acidity or alkalinity are expressed thus: 


pH pH 
Extremely acid___ Below4.5 Neutral _-.-________ 6.6 to 7.3 
Very strongly acid. 4.5t05.0 Mildly alkaline____-- 7.4t0 7.8 
Strongly acid__--- 5.1to05.5 Moderately alkaline. 7.9 to 84 
Medium acid_.__- 5.6t06.0 Strongly alkaline____ 8.5 to 9.0 
Slightly acid_____ 6.1to6.5 Very strongly alka- 
lin@ 7222.22.22. 9.1 and 
higher 


Relief. The elevations or inequalities of a land surface, considered 
collectively. 

Runoff (hydraulics). That part of precipitation upon.a drainage 
area that is discharged from the area in stream channels. The 
part that flows off the surface without sinking in is called 
surface runoff; the part that enters the ground before reaching 


surface streams is called ground-water runoff or seepage flow 
from ground water. 

Sand. As a soil separate, individual rock or mineral fragments that 
range in diameter from 0,05 to 2.0 millimeters. Most sand grains 
consist of quartz, but they may be of any mineral composition. 
AS a textural class, soil that is 85 percent or more sand and 
not more than 10 percent clay. 

Silt. As a soil separate, individual mineral particles that range 
in diameter from the upper limit of clay (0.002 millimeter) to 
the lower limit of very fine sand (0.05 millimeter). As a tex- 
tural class, soil that is 80 percent or more silt and less than 
12 percent clay. 

Soil. A natural, three-dimensional body on the earth’s surface that 
supports plants and that has properties resulting from the 
integrated effect of climate and living matter acting on earthy 
parent material, as conditioned by relief over periods of time. 

Soil separates. Mineral particles, less than 2 millimeters in 
equivalent diameter and ranging between specified size limits. 
The names and sizes of separates recognized in the United 
States are as follows: Very coarse sand (2.0 to 1.0 milli- 
meter) ; coarse sand (1.0 to 0.5 millimeter) ; medium sand (0.5 
to 0.25 millimeter) ; fine sand (0.25 to 0.10 millimeter) ; very 
fine sand (0.10 to 0.05 millimeter) ; silt (0.05 to 0.002 milli- 
meter) ; and clay (less than 0.002 millimeter). The separates 
recognized by the International Society of Soil Science are 
as follows: I (2.0 to 0.2 millimeter) ; II (0.2 to 0.02 milli- 
meter); III (0.02 to 0.002 millimeter) ; IV (less than 0.002 
millimeter). 

Solum. The upper part of a soil profile, above the parent material, 
in which the processes of soil formation are active. The solum 
in mature soil includes the A and B horizons, Generally, the 
characteristics of the material in these horizons are unlike 
those of the underlying material, The living roots and other 
plant and animal life characteristic of the soil are largely 
confined to the solum. 

Strueture, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from adjoin- 
ing aggregates and have properties unlike those of an equal 
mass of unaggregated primary soil particles. The principal 
forms of soil structure are—platy (laminated), prismatic (ver- 
tical axis of aggregates longer than horizontal), columnar 
(prisms with rounded tops), blocky (angular or subangular), 
and granular. Structureless soils are either single grain (each 
grain by itself, as in dune sand) or massive (the particles 
adhering together without any regular cleavage, as in many 
claypans and hardpans). 

Subsoil, Vechnically, the B horizon; roughly, the part of the solum 
below plow depth. 

Substratum. Technically, the part of the soil below the solum. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent 
in uncultivated soil, about 5 to 8 inches in thickness, The 
plowed layer. 

Texture, soil. The relative proportions of sand, silt, and clay par- 
ticles in a mass of soil. The basic textural classes, in order of 
inereasing proportion of fine particles, are sand, loamy sand, 
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam, 
silty clay loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further divided by 
specifying “coarse,” “fine,” or “very fine.” 

Tilth, soil. The condition of the soil in relation to the growth of 
plants, especially soil structure, Good tilth refers to the friable 
state and is associated with high nonecapillary porosity and 
stable, granular structure. A soil in poor tilth is nonfriable, 
hard, nonaggregated, and difficult to till. 

Topsoil, A presumed fertile soil or soil material, or one that 
responds to fertilization, ordinarily rich in organic matter, 
used to topdress roadbanks, lawns, and gardens. 

Upland (geology). Land consisting of material unworked by water 
in recent geologic time and lying, in general, at a higher eleva- 
tion than the alluvial plain or stream terrace. Land above the 
lowlands along rivers. 

Water table. The highest part of the soil or underlying rock 
material that is wholly saturated with water. In some places 
an upper, or perched, water table may be separated from a 
lower one by a dry zone. 

Windbreak. Any shelter that protects from the wind. A vegetative 
windbreak is a strip of closely spaced trees or shrubs, planted 
primarily to deflect wind currents and thereby reduce soil 
blowing, control snow drifting, conserve moisture, and protect 
crops, orchards, livestock, and buildings, 
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GUIDE TO MAPPING UNITS 


For a full description of a mapping unit, read both the description of the mapping unit and that of the soil 
series to which the mapping unit belongs. Other information is given in tables as follows: 


Acreage and extent, table 1, p. 9. Limitations of soils for recreational 

Predicted yields, table 2, p. 28. uses, table 4, p. 32. 

Tree and shrub suitability, table 3, Engineering uses of the soils, tables 5, 

p. 28. 6, and 7, pp. 56 through 49. 
De- Capability Tree and shrub 
scribed unit suitability group 

Map on 
symbol Mapping unit page Symbol Page Number 
Br Brookston silt loam, overwash--------+------------------------- 8 TIw-1 24 1 
Bs Brookston silty clay loam--------------++---------------------- 8 Tiw-1 24 1 
CrA Crosby silt loam, 0 to 3 percent slopes---------~------------- 9 TIw-2 24 2 
CsB2 Crosby-Miami silt loams, 2 to 6 percent slopes, eroded-------- 10 Ile-12 23 2 
FcA Fincastle silt loam, 0 to 3 percent slopes-------------------- 1l IIw-2 24 2 
FsA Fox silt loam, 0 to 2 percent slopes-------~------------------ 11 ITs-] 25 3 
FsB2 Fox silt loam, 2 to 6 percent slopes, eroded------------------ 12 ITe-9 23 3 
FsC2 Fox silt loam, 6 to 12 percent slopes, eroded----------------- 12 TIle-9 26 3 
Gn Genesee silt loam-----~---------- 25 rn nn nnn rr errr nr cnn rrr ne 12 T-2 23 3 
HeF Hennepin loam, 25 to 50 percent slopes-------~----------------- 13 VIlTe-2 27 4 
Ma Mahalasville silty clay loam---------------------------------- 14 TIiw-1 24 1 
MmA Miami silt loam, 0 to 2 percent slopes------------------------ 14 T-1 23 3 
MmB2 Miami silt loam, 2 to 6 percent slopes, eroded---------------~-- 14 IIe-1 23 3 
MmC2 Miami silt loam, 6 to 12 percent slopes, eroded--------------- 15 TITe-1 25 3 
MmD2 Miami silt loam, 12 to 18 percent slopes, eroded-------------- 15 TVe-1 27 3 
MmE2 Miami silt loam, 18 to 25 percent slopes, eroded-~------------ 15 Vie-1 27 4 
MsB3 Miami clay loam, 2 to 6 percent slopes, severely eroded------- 15 TITe-1 25 3 
MsC3. Miami clay loam, 6 to 12 percent slopes, severely eroded------ 15 TVe-1 27 3 
MsD3 Miami clay loam, 12 to 18 percent slopes, severely eroded----- 16 VIe-1 27 3 
OcA Ockley silt loam, 0 to 2 percent slopes----------------------- 17 I-1 23 3 
OcB2 Ockley silt loam, 2 to 6 percent slopes, eroded--------------- 17 TIe-3 23 3 
Ra Ragsdale silty clay loam--------------------------------- rene ee 18 Iw-1 24 1 
Re Reesville silt loam----------------------------- 22 cnn r ner en ne 18 IIw-2 24 2 
Sh Shoals silt loam------------------------------+---------------- 19 IIw-7 25 2 
St Sleeth silt loam-------------------9-------- crn cern rr rrr cere 20 IIw-2 24 2 
Sx Sloan silt loam-------------------------+----0 cern r errr nn 20 TIw-9 26 1 
We Westland silty clay loam----~--------------------------*---2--- 21 IIw-1 24 1 
Wh Whitaker silt loam------------------------------2- ee rrr errr 22 TIw-2 24 2 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-F TC @ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http:/Awww.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 
program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 


All Other Inquires 
For information not pertaining to civil rights, please refer to the listing of the USDA 
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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SOIL ASSOCIATIONS * 


Ragsdale-Fincastle association: Deep, very poorly drained 
and somewhat poorly drained, moderately fine textured and 
medium-textured, nearly level soils formed in silts and silt- 
covered glacial till on uplands 


Brookston-Crosby association: Deep, very poorly drained and 
somewhat poorly drained, moderately fine textured and medium- 
textured, nearly level soils formed in glacial till on uplands 


Miami-Crosby association: Deep, well-drained and somewhat 
ZA, «poorly drained, medium-textured and moderately fine textured, 
4A nearly level to moderately steep soils formed in glacial till 
on uplands 
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MONTGOMERY 


Genesee-Shoals association: Deep, well-drained and some- 
4A what poorly drained, medium-textured, nearly level soils formed 
~ in alluvial deposits on bottom lands 


Ockley-Fox association: Deep and moderately deep over sand 
and gravel, well-drained, medium-textured, nearly level to mod- 
erately sloping soils formed in glacial outwash material on 
outwash plains 


Mahalasville-Whitaker association: Deep, very poorly drained 
and somewhat poorly drained, moderately fine textured and 
medium-textured, nearly level soils formed in glacial outwash 
material on outwash plains 


* Texture terms refer to the surface layer of the major soils in the 
association. 
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SECTIONALIZED 
TOWNSHIP. 


Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


SOIL LEGEND 


Each soil symbol consists of 2 or 3 letters: for example, Bs, CrA, or FcA. If slope is given in the 
soil name, the third letter, A, B, C, D, E, or F indicates the class of slope. Symbols without a 
slope letter are those of nearly level soils. A final number 2 or 3 in the symbol indicates that the 
soil is eroded or severely eroded respectively. 


SYMBOL 


NAME 


Brookston silt loam, overwash 
Brookston silty clay loam 


Crosby silt loam, 0 to 3 percent slopes 
Crosby-Miami silt loams, 2 to 6 percent slopes, eroded 


Fincastle silt loam, 0 to 3 percent slopes 
Fox silt loam, 0 to 2 percent slopes 

Fox silt loam, 2 to 6 percent slopes, eroded 
Fox silt loam, 6 to 12 percent slopes, eroded 


Genesee silt loam 
Hennepin loam, 25 to 50 percent slopes 


Mahalasville silty clay loam 

Miami silt loam, 0 to 2 percent slopes 

Miami silt loam, 2 to 6 percent slopes, eroded 

Miami silt loam, 6 to 12 percent slopes, eroded 

Miami silt loam, 12 to 18 percent slopes, eroded 

Miami silt loam, 18 to 25 percent slopes, eroded 

Miami clay loam, 2 to 6 percent slopes, severely eroded 
Miami clay loam, 6 to 12 percent slopes, severely eroded 
Miami clay loam, 12 to 18 percent slopes, severely eroded 


Ockley silt loam, 0 to 2 percent slopes 
Ockley silt loam, 2 to 6 percent slopes, eroded 


Ragsdale silty clay loam 
Reesville silt loam 


Shoals silt loam 
Sleeth silt loam 
Sloan silt loam 


Westland silty clay loam 
Whitaker silt loam 
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WORKS AND STRUCTURES 


Highways and roads 


Highway markers 


National Interstate 


Gravel pit 


Power line 


Well, oil or gas 
Forest fire or lookout station ... 


Windmill 
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CONVENTIONAL SIGNS 


BOUNDARIES 


Reservation 
Land grant 
Small park, cemetery, airport... 


Land survey division corners 


Streams, double-line 
Perennial 
Intermittent 

Streams, single-line 
Perennial 
Intermittent 


Crossable with tillage 
implements 


Not crossable with tillage 
implements 
Unclassified 

Canals and ditches 


Lakes and ponds 


Perennial 


RELIEF 
Escarpments 
vevvv VV VY YY yyy, 


PMA 


Depressions 


Crossable with tillage 
implements 


Not crossable with tillage 
implements 


Contains water most of 
the time 


SOIL SURVEY DATA 
Soil boundary 


and symbol 


Chert fragments 
Clay spot 
Sand spot 


Gumbo or scabby spot 
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